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Title: Selecting Animals for parentally imprinted traits. 

The invention relates to methods to select breeding 
animals or animals destined for slaughter for having 
desired genotypic or potential phenotypic properties, in 
particular related to muscle mass and/or fat deposition. 
Breeding schemes for domestic animals have so far focused 
on farm performance traits and carcass quality. This has 
resulted in substantial improvements in traits like 
reproductive success, milk production, lean/fat ratio, 
prolificacy, growth rate, and feed efficiency. Relatively 
simple performance test data have been the basis for 
these improvements, and selected traits were assumed to 
be influenced by a large number of genes, each of small 
effect (the infinitesimal gene model) . There are now some 
important -changes occurring in this area. First, the 
breeding goal of some breeding organisations has begun to 
include meat quality attributes in addition to the 
"traditional" production traits. Secondly, evidence is 
accumulating that current and new breeding goal traits 
may involve relatively large effects {known as major 
genes) , as opposed to the infinitesimal model that has 
been relied on so far. 

Modern DNA- technologies provide the opportunity to 
exploit these major genes, and this approach is a very 
promising route for the improvement of meat quality, 
especially since direct meat quality assessment is not 
viable for potential breeding animals. Also for other 
traits such as lean/fat ratio, growth rate and feed 
efficiency, modern DNA technology can be very effective. 
Also these traits are not always easy to measure in the 
living animal . 

The evidence for several of the major genes 
originally obtained using segregation analysis, i.e. 
without any DNA marker information. Afterwards molecular 
studies were performed to detect the location of these 
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genes on the genetic map. In practice, and except for 
alleles of very large effect, DNA studies are required to 
dissect the genetic nature of most traits of economic 
importance. DNA markers can be used to localise genes or 
alleles responsible for qualitative traits like coat 
colour, and they can also be used to detect genes or 
alleles with substantial effects on quantitative traits 
like growth rate, IMF etc. In this case the approach is 
referred to as QTL (quantitative trait locus) mapping, 
wherein a QTL comprises at least a part of the nucleic 
acid genome of an animal where genetic information 
capable of influencing said quantitative trait (in said 
animal or in its offspring) is located. Information at 
DNA level can not only help to fix a specific major gene 
in a population, but also assist in the selection of a 
quantitative trait which is already selected for. 
Molecular information in addition to phenotypic data can 
increase the accuracy of selection and therefore the 
selection response. 

Improving meat quality or carcass quality is not 
just about changing levels of traits like tenderness or 
marbling, but it is also about increasing uniformity. The 
existence of major genes provides excellent opportunities 
for improving meat quality because it allows large steps 
to be made in the desired direction. Secondly, it will 
help to reduce variation, since we can fix relevant genes 
in our products. Another aspect is that selecting for 
major genes allows differentiation for specific markets. 
Studies are underway in several species, particularly, 
pigs, sheep, deer and beef cattle. 

In particular, intense selection for meat production 
has resulted in animals with extreme muscularity and 
leanness in several livestock species. In recent years it 
has become feasible to map and clone several of the genes 
causing these phenotypes, paving the way towards more 
efficient marker assisted selection, targeted drug 
development (performance enhancing products) and 
transgenesis . Mutations in the ryanodine receptor (Fuji 
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et al, 1991; MacLennan and Phillips, 1993) and mycstatin 
(Grobet et al, 1997; Kainbadur et al, 1997; McPherron and 
Lee, 1997) have been shown to cause muscular 
hypertrophies in pigs and cattle respectively, while 
5 genes with major effects on muscularity and/or fat 
deposition have for instance been mapped to pig 
chromosome 4 (Andersson et al, 1994) and sheep chromosome 
18 (Cocket et al, 1996) . 

However, although there have been successes in 

10 identifying QTLs, the information is currently of limited 
use within commercial breeding programmes . Many workers 
in -his field conclude that it is necessary to identify 
the particular genes underlying the QTL. This is a 
substantial task, as the QTL region is usually relatively 

15 large and may contain many genes. Identification of the 
relevant genes from the many that may be involved thus 
remains a significant hurdle in farm animals. 

The invention provides a method for selecting a 

20 domestic animal for having desired genotypic or potential 
phenotypic properties comprising testing said animal for 
the presence of a parentally imprinted qualitative or 
quantitative trait locus (QTL) . Herein, a domestic animal 
is defined as -an animal being selected cr having been 

25 derived from an animal having been selected for having 
desired genotypic or potential phenotypic properties. 

Domestic animals provide a rich resource of genetic 
and phenotypic variation, traditionally domestication 
involves selecting an animal or its offspring for having 

30 desired genotypic or potential phenotypic properties. 
This selection process has in the past century been 
facilitated by growing understanding and utilisation of 
the laws of Mendelian inheritance. One of the major 
problems in breeding programs of domestic animals is the 

35 negative genetic correlation between reproductive 

capacity and production traits. This is for example the 
case in cattle (a high milk production generally results 
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in slim cows and balls) poultry, broiler lines have a low 
level of egg production and layers have generally very 
low muscle growth) , pigs (very prolific sows are in 
general fat and have comparatively less meat) or sheep 
(high prolific breeds have low carcass quality and vice 
versa) . The invention now provides that knowledge of the 
parental imprinting character of various traits allows to 
select for example sire lines homozygous for a paternally 
imprinted QTL for example linked with muscle production 
or growth; the selection for such traits can thus be' less 
stringent in dam lines in favcur of the reproductive 
quality. The phenomenon of genetic or parental imprinting 
has never been utilised in selecting domestic animals, it • 
was never considered feasible to employ this elusive 
genetic characteristic in practical breeding programmes. 
The invention provides a breeding programme, wherein 
knowledge of the parental imprinting character of a 
desired trait, as demonstrated herein, results in a 
breeding programme, for example in a BLUP programme, with 
a modified animal model. This increases the accuracy of 
the breeding value estimation and speeds up selection 
compared to conventional breeding programmes. Until now, 
the effect of a parentally imprinted trait in the 
estimation of a conventional BLUP programme was 
neglected; using and understanding the parental character 
of the desired trait, as provided by the invention, 
allows selecting on parental imprinting, even without DNA 
testing. For example, selecting genes characterised by 
paternal imprinting is provided to help increase 
uniformity; a (terminal) parent homozygous for the "good 
or wanted" alleles will pass them to all offspring, 
regardless of the other. parent ' s alleles, and the 
offspring will all express the desired parent's alleles. 
This results in more uniform offspring. Alleles that are 
interesting or favourable from the maternal side or often 
the ones that have opposite effects to alleles from the 
paternal side. For example, in meat animals such as pigs 
alleles linked with meat quality traits such as inta- 
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muscular fat or muscle mass could be fixed in the dam 
lines while alleles linked with reduced back fat could be 
fixed in the sire 1 lines. Other desirable combinations are 
for example fertility and/or milk yield in the female 
line with growth rates and/or muscle mass in the male 
lines . 

In a preferred embodiment, the invention provides a 
method for selecting a domestic animal for having desired 
genotypic or potential phenotypic properties comprising 
testing a nucleic acid sample from said animal for the 
presence of a parentally imprinted quantitative trait 
locus (QTL) . A nucleic acid sample can in general be 
obtained from various parts of the animal's body by- 
methods known in the art . Traditional samples for the 
purpose of nucleic acid testing are blood samples or skin 
or mucosal surface samples, but samples from other 
tissues can be used as well, in particular sperm samples, 
oocyte or embryo samples can be used. In such a sample, 
the presence and/or sequence of a specific nucleic acid, 
be it DNA or RNA, can be determined with methods known in 
the art, such as hybridisation or nucleic acid 
amplification or sequencing techniques known in the art. 
The invention provides testing such a sample for the 
presence of nucleic acid wherein a QTL or allele 
associated therewith is associated with the phenomenon of 
parental imprinting, for example where it is determined 
whether a paternal or maternal allele of said QTL is 
capable of being predominantly expressed in said animal . 

The purpose of breeding programs in livestock is to 
enhance the performances of animals by improving their 
genetic composition. In essence this improvement accrues 
by increasing the frequency of the most favourable 
alleles for the genes influencing the performance 
characteristics of interest. These genes are referred to 
as QTL. Until the beginning of the nineties, genetic 
improvement was achieved via the use of biometrical 
methods, but without molecular knowledge of the 
underlying QTL . 
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Since the beginning of the nineties and due to 
recent developments in genomics, it is conceivable to 
identify the QTL underlying a trait of interest . The 
invention now provides identifying and using parentally 
imprinted QTLs which are useful for selecting animals by 
mapping quantitative trait loci. Again, the phenomenon of 
genetic or paternal imprinting has never been utilised in 
selecting domestic animals, it was never considered 
feasible to employ this elusive genetic characteristic in 
practical breeding programmes. For example Kovacs and 
Kloting (Biochem. Mol . Biol. Int. 44:399-405, 1998} , 
where parental imprinting is not mentioned, and not 
suggested, found linkage of a trait in female rats, but 
not in males, suggesting a possible sex specificity 
associated with a chromosomal region, which of course 
excludes parental imprinting, a phenomenon wherein the 
imprinted trait of one parent is preferably but gender- 
aspecif ically expressed in his or her offspring. 

The invention provides the initial localisation of a 
parentally imprinted QTL on the genome by linkage 
analysis with genetic markers, and the actual 
identification of the parentally imprinted gene(s) and 
causal mutations therein. Molecular knowledge of such a 
parentally imprinted QTL allows £or more efficient 
breeding designs herewith provided. Applications of 
molecular knowledge of parentally imprinted QTLs in 
breeding programs include: marker assisted segregation 
analysis to identify the segregation of functionally 
distinct parentally imprinted QTL alleles in the 
populations of interest, marker assisted selection (MAS) 
performed within lines to enhance genetic response by 
increasing selection accuracy, selection intensity or by 
reducing the generation interval using the understanding 
of the phenomonon of parental imprinting, marker assisted 
introgression (MAI) to efficiently transfer favourable 
parentally imprinted QTL alleles from a donor to a 
recipient population, genetic engineering of the 
identified parentally QTL and genetic modification of the 
breeding stock using transgenic technology, development 
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of performance enhancing products using targeted drug 
development exploiting molecular knowledge of said QTL. 

The inventors undertook two independent experiments 
to determine the practical use of parental imprinting of 
a QTL. 

In a first experiment, performed 'in a previously 
described Pietrain x Large White intercross, the 
likelihood of the data were computed under a model of 
paternal (paternal allele only expressed) and maternal 
imprinting (maternal allele only expressed) and compared 
with the likelihood of the data under a model of a 
conventional "Mendelian" QTL. The results strikingly 
demonstrated that the QTL was indeed paternally 
expressed, the QTL allele (Pietrain or Large White) 
inherited from the Fl sow having no effect whatsoever on 
the carcass quality and quantity of the F 2 offspring. It 
was seen that very significant lodscores were obtained 
when testing for the presence of a paternally expressed 
QTL, while there was no evidence at all for the 
segregation of a QTL when studying the chromosomes 
transmitted by the sows. The same tendency was observed 
for all traits showing that the same imprinted gene is 
responsible for the effects observed on the different 
traics . Table 1 reports the maximum likelihood (ML) 
phenotypic means for the F 2 offspring sorted by inherited 
paternal QTL allele. 

In a second experiment performed in the Wild Boar X 
Large White intercross, QTL analyses of body composition, 
fatness, meat quality, and growth traits was carried out 
with the chromosome 2 map using a statistical model 
testing for the presence of an imprinting effect. Clear 
evidence for a paternally expressed QTL located at the 
very distal tip of 2p was obtained (Fig. 2; Tablel) . The 
clear paternal expression of a QTL is illustrated by the 
least squares means which fall into two classes following 
the population origin of the paternally inherited allele 
(Table 1) . For a given paternally imprinted QTL, 
implementation of marker assisted segregation analysis, 
selection (MAS) and introgression (MAI) , can be performed 
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using genetic markers that are linked to the QTL, genetic 
markers that are in linkage disequilibrium with the QTL, 
or using the actual causal mutations within the QTL. 

Understanding the parent-of -origin effect 
characterising a QTL allows for its optimal use in 
breeding programs. Indeed, marker assisted segregation 
analysis under a model of parental imprinting will yield 
better estimates of QTL allele effects. Moreover it 
allows for the application of specific breeding schemes 
to optimally exploit a QTL. In one embodiment of the 
invention, the most favourable QTL alleles would be fixed 
in breeding animal lines and for example used to generate 
commercial, crossbred males by marker assisted selection 
(MAS, within lines) and marker assisted introgression 
(MAI , between lines). In another embodiment, the worst 
QTL alleles would be fixed in the animal lines used to 
generate commercial crossbred females by MAS (within 
lines) and MAI (between lines) . 

In a preferred embodiment of the invention, said 
animal is a pig. Note for example that the invention 
provides the insight that today half of the offspring 
from commercially popular Pietrain x Large White crossbred 
boars inherit an unfavourable Large White muscle mass QTL 
as provided by the invention causing considerable loss, 
and the invention now for example provides the 
possibility to select the better half of the population 
in that respect. However, it is also possible to select 
commercial sow lines enriched with the in the boars 
unfavourable alleles, allowing to equip the sows with 
other alleles more desirable for for example reproductive 
purposes . 

In a preferred embodiment of a method provided by 
the invention, said QTL is located at a position 
corresponding to a QTL located at chromosome 2 in the 
pig. For example, it is known form comparative mapping 
data between pig and human, including bidirectional 
chromosome painting, that SSC2p is homologous to 
HSAllpter-ql3 n ' 12 - . HSAllpter-ql3 is known to harbour a 
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cluster of imprinted genes: IGF2, INS2, H19, MAH2 , P57 KIM , 
K,,LQTL1, Tapal,/CD81, Orctl2, Imptl and Ipl . The cluster 
of imprinted genes located in HSAllpter-ql3 is 
characterised by 8 maternally expressed genes H19, MASH2, 
P57 K1P2 , K^.LQTLl , TAPAl/ CD81 , 0RCTL2 , IMPT1 and IP1, and 
two paternally expressed genes: IGF2 and INS . However, 
Johanson et al (Genomics 25:682-690, 1995) and Reik et al 
(Trends in Genetics, 13:330-334, 1997) show that the 
whereabouts of these loci in various animals are not 
clear. For example, the HSA11 and MMU7 loci do not 
correspond among each other, the MMU7 and the SSC2 loci 
do not correspond, whereas the HSA11 and SSC2 loci seem 
to correspond, and no guidance is given where one or more 
of for example the above identified parentally expressed 
individual genes are localised on the three species' 
chromosomes . 

Other domestic animals, such as cattle, sheep, 
poultry and fish, having similar regions in their genome 
harbouring such a cluster of imprinted genes or QTLs , the 
invention herewith provides use of these orthologous 
regions of other domestic animals in applying the 
phenomenon of parental imprinting in breeding programmes. 
In pigs, said cluster is mapped at around position 2pl . 7 
of chromosome 2, however, a method as provided by the 
invention employing (fragments of) said maternally or 
paternally expressed orthologous or homologous genes or 
QTLs are advantageously used in other animals as well for 
breeding and selecting purposes. For example, a method is 
provided wherein said QTL is related to the potential 
muscle mass and/or fat deposition, preferably with 
limited effects on other traits such as meat quality and 
daily gain of, said animal or wherein said QTL comprises 
at least a part of an insulin-like growth factor-2 (IGF2) 
allele. Reik et al (Trends in Genetics, 13:330-334, 1997) 
explain that this gene in humans is related to Beckwith- 
Wiedemann syndrome, an apparently parentally imprinted 
disease syndrome most commonly seen with human foetuses, 
where the gene has an important role in prenatal 
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development. No relationship is shown or suggested with 
postnatal development relating to muscle development or 
fatness in (domestic) animals. 

In a preferred embodiment, the invention provides a 
method for selecting a pig for having desired genotypic 
or potential phenotypic properties comprising testing a 
sample from said pig for the presence of a quantitative . 
trait. locus (QTL) located at a Sus scrofa chromosome 2 
mapping at position 2pl . 7 . In particular, the invention 
relates to the use of genetic markers for the telomeric 
end of pig chromosome 2p in marker selection (MAS) of a 
parentally imprinted Quantitative Trait Locus (QTL) 
affecting carcass yield and quality in pigs. Furthermore, 
the invention relates to the use of genetic markers 
associated with the IGF2 locus in MAS in pigs, such as 
polymorphisms and microsatelites and other characterising 
nucleic acid sequences shown herein, such as shown in 
figures 4 to 10. In a preferred embodiment, the invention 
provides a QTL located at the distal tip of Sus scrofa 
chromosomes 2 with effects on varies measurements of 
carcass quality and quantity, particularly muscle mass 
and fat deposition.' 

In a first experiment, a QTL mapping analysis was 
performed in a Wild Boar X Large White intercross 
counting 200 F 2 individuals. The F 2 animals were 
sacrificed at a live eight of at least 80 kg or at a 
maximum age of 190 days. Phenotypic data on birth weight, 
growth, fat deposition, body composition, weight of 
internal organs, and meat quality were collected; a 
detailed description of the phenotypic traits are 
provided by Andersson et al 1 and Andersson-Eklund et a_T 

A QTL (without any significant effect on back-fat 
thickness) at an unspecified locus on the proximal end of 
chromosome 2 with moderate effect on muscle mass, and 
located about 30cM away from the parentally imprinted QTL 
reported here, was previously reported by the inventors; 
whereas the QTL as now provided has a very large effect, 
explaining at least 20-30% of variance, making the QTL of 
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the present invention commercially very attractive, which 
is even more so because the present QTL is parentally 
imprinted. The marker map of chromosome 2p was improved 
as part of this invention by adding microsatellite • 
markers in order to cover the. entire chromosome arm. The 
following microsatellite markers, were used: Swc9, Sw2443, 
Sw2623, and Swr2516, all from the distal end of 2p 7 . QTL 
analyses of body composition, fatness, meat quality, and 
growth traits were carried out with the new chromosome 2 
map. Clear evidence for a QTL located at the very distal 
tip of 2p was obtained {Fig. 1; Table 1) . The QTL had 
very large effects on lean meat content in ham and 
explained an astonishing 30% of the residual phenotypic 
variance in the F 2 population. Large effects on the area 
of the longissumus dorsi muscle, on the weight of the 
heart, and on back- fat thickness (subcutaneous fat) were 
also noted. A moderate effect on one meat quality trait, 
reflectance value, was indicated. The QTL had no 
significant effect on abdominal fat, birth weight, 
growth, weight of liver, kidney, or spleen (data not 
shown) . The Large White allele at this QTL was associated 
with larger muscle mass and reduced back- fat thickness 
consistent with the difference between this breed and the 
Wild Boar population. 

In a second experiment, QTL mapping was performed in 
a Pietrain X Large White intercross comprising 1125 F 2 
offspring. The Large White and Pi<§train parental breeds 
differ for a number of economically important phenotypes . 
Pietrains are famous for their exceptional muscularity 
and leanness 10 (Figure 2, while Large Whites show superior 
growth performance. Twenty-one distinct phenotypes 
measuring growth performance (5) , muscularity (6) , fat 
deposition (6) , and meat quality (4) , were recorded on 
all F ? offspring. In order to map QTL underlying the 
genetic differences between these breeds, the inventors 
undertook a whole genome scan using microsatellite 
markers on an initial sample of 677 F 2 individuals. The 
following microsatellite marker map was used to analyse 
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chromosome 2;:SW2443, SWC9 and SW2623, SWR2516 - (0 , 20 ) - 
SWR78 3- (0,29) -SW240- (0,20) -SW776- (0,08) -S0010 - ( 0 , 04 )' - 
SW1695- (0, 36) -SWR308 . Analysis of pig chromosome 2 using 
a Maximum Likelihood multipoint algorithm, revealed • 
highly significant lodscores (up to 2 0) for three of the 
six phenotypes measuring muscularity (% lean cuts, % ham, 
% loin) and three of the six phenotypes measuring fat 
deposition (back-fat thickness (BFT) , % backfat, % fat 
cuts) at the distal end of the short arm of chromosome 2 
(Figure 1) . Positive lodscores were obtained, in the 
corresponding chromosome region for the remaining six 
muscularity and fatness phenotypes, however, not reaching 
the experiment-wise significance threshold ) (o>5%. There 
was no evidence for an effect of the corresponding QTL on 
growth performance (including birth weight) or recorded 
meat quality measurements (data not shown) . To confirm 
f this finding, the remaining sample of 355 F 2 offspring was 
genotyped for the four most distal 2p markers and QTL 
analysis performed for the traits yielding the highest 
lodscores in the first analysis. Lodscores ranged from 
2.1 to 7.7, clearly • confirming the presence of a major 
QTL in this region. Table 2 reports the corresponding ML 
estimates for the three genotypic means as well as the 
residual variance. Evidence based on marker assisted 
segregation analysis points towards residual segregation 
at this locus within the Pietrain population. 

These experiments therefore clearly indicated 
the existence of a QTL with major effect on carcass 
quality and quantity on the telomeric end of pig 
chromosome arm 2p; the likely existence of an allelic 
series at this QTL with at least' three alleles: Wild-Boar 
< Large White < Pietrain, and possibly more given the 
observed segregation within the Pietrain breed. 

The effects of the identified QTL on muscle mass and 
fat deposition are truly major, being of the same 
magnitude of those reported for the CRC locus though ■ 
apparently without the associated deleterious effects on 
meat quality. We estimate that both loci jointly explain 
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close to 50% of the Pietrain versus Large White breed 
difference for muscularity and leanness. The QTL had' very 
large effects on lean meat content in ham and explained 
an astonishing 30% of the residual phenotypic variance in 
the F 2 population. Large effects on the area of the 
longissumus dorsi muscle, on the weight of the heart, and 
on back-fat thickness {subcutaneous fat) were also noted. 
A moderate effect on one meat quality trait, reflectance 
value, was indicated. The QTL had no significant effect 
on abdominal fat, birth weight, growth, weight of liver, 
kidney, or spleen (data not shown) . The Large White 
allele at this QTL, when compared to the Wild Boar 
allele, was associated with larger muscle mass and 
reduced back-fat thickness consistent with the difference 
between this breed and the Wild Boar population. The 
strong imprinting effect observed for all affected traits 
shows that a single causative locus is involved. The 
pleiotropic effects on skeletal muscle mass and the size 
of the heart appear adaptive from a physiological point 
of view as a larger muscle mass requires a larger cardiac 
output . 

In a further embodiment, the invention provides a 
method for selecting a pig for having desired genotypic 
or potential phenotypic properties comprising testing a 
sample from said pig for the presence of a quantitative 
trait locus (QTL) located at a Sus scrofa chromosome 2 
mapping at position 2?1.7., wherein said QTL comprises at 
least a part of a Sus scrofa insulin- like growth factor-2 
(IGF2) allele or a genonic area closely related thereto, 
such as polymorphisms and microsatelites and other 
characterising nucleic acid sequences shown herein, such 
as shown in figures 4 to 10. The important role of IGF2 
for prenatal development is well-documented from knock- 
out mice as well as from its causative role in the human 
Beckwith-Wiedemann syndrome. This invention demonstrates 
an important role for the IGF2-region also for postnatal 
development . 
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5 To show the role of Igf2 the inventors performed the 

following three experiments: 

A genomic IGF2 clone was isolated by screening a 
porcine BAC library. FISH analysis with this BAC clone 
10 5 9ave a strong consistent signal on the terminal part of 

chromosome 2p. 

A polymorphic microsatellite is located in the 3'UTR ' 
of IGF2 in mice (GenBank U71085) , humans (GenBank 
/5 S62623), and horse (GenBank AF020598) . The possible 

presence of a corresponding porcine microsatellite was 
investigated by direct sequencing of the IFG2 3'UTR using 
the BAC clone. A complex microsatellite was identified 
about 8 00bp downstream of the stop codon; a sequence 
comparison revealed that this microsatellite was 
15 identical to a previously described anonymous 

microsatellite, Swc9 6 . This marker was used in the initial 
2 5 Q TL capping experiments and its location on the genetic 

map correspond with the most likely position of the QTL 
both in the Pietrain X Large White and in the Large White 
20 x Wild Boar pedigree. 

Analysis of skeletal muscle and liver cDNA from 1C- 
week old foetuses heterozygous for a nt241 (G-A) 
transversion in the second exon of the porcine IGFII gene 
and SWC 9 , shows that the IGFII gene is imprinted in these 
25 tissues in the pig as well and only expressed from the 
paternal allele. 

Based on a published porcine adult liver cDNA 
x sequence 10 , the inventors designed primer pairs allowing 

to amplify the entire Igfll coding sequence with 222 bp 

40 

30 of leader and 280 bp of trailor sequence from adult 

skeletal muscle cDNA. Pietrain and Large White RT-PCR 
products were sequenced indication that the coding 
sequences are identical in both breeds and' with the 
published sequence. However, a G<ElA transition was found 
3 5 in the leader sequence corresponding to exon 2 in man. 
Following conventional nomenclature, this polymorphism 
will be referred to as nt.24.1 (G-A) . We developed a 
screening test for this single nucleotide polymorphism 
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9(SNP) based on the ligation amplification reaction 
(LAR) , allowing us to genotype our pedigree material. 
Based on these data, Igfll was shown to colocalize with 
the SWC9 microsatellite marker (0=0%) , therefore 
virtually coinciding with the most likely position of the 
QTL, and well within the 95% support interval for the 
QTL. Subsequent sequence analysis demonstrated that the 
microsatellite marker SWC9 is actually located within the 
3 1 UTR of the Igfll gene. 

As previously mentioned, the knowledge of this 
QTL provides a method for the selection of animals such 
as pigs with improved carcass merit. Different 
embodiments of the invention are envisaged, including: 
marker assisted segregation analysis to identify the 
segregation of functionally distinct QTL alleles in the 
populations of interest; marker assisted selection (MAS) 
performed within lines to enhance genetic response by 
increasing selection accuracy, selection intensity or by 
reducing the generation interval; marker assisted 
introgression (MAI) to efficiently transfer favourable 
QTL alleles from a donor to a recipient population; 
thereby enhancing genetic response in the recipient 
population. Implementation of embodiments marker assisted 
segregation analysis, selection (MAS) and introgression 
(MAI) , can be performed using genetic markers that are 
linked to the QTL; genetic markers that are in linkage 
disequilibrium with the QTL, the actual causal mutations 
within the QTL. 

In a further embodiment, the invention provides a 
method for selecting a pig for having desired genotypic 
or potential phenotypic properties comprising testing a 
sample from said pig for the presence of a quantitative 
trait locus (QTL) located at a Sus scrofa chromosome 2 
mapping at position 2pl.7., wherein said QTL is 
paternally expressed, i.e. is expressed from the paternal 
allele. In man and mouse, Tgf2 is known to be imprinted 
and to be expressed exclusively from the paternal allele 
in several tissues' Analysis of skeletal muscle cDNA from 
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pigs heterozygous for the SNP and/or SWC9 , shows that the 
same imprinting holds in the pig as well. Understanding 
the parent-of-origin effect characterising the QTL as 
provided by the invention now allows for its optimal use 
in breeding programs. Indeed, today half of the offspring 
from commercially popular Pietrain x Large White 
crossbred boars inherit the unfavourable Large White 
allele causing considerable loss. Using a method as 
provide by the invention avoids this problem. 

The invention furthermore provides an isolated 
and/or recombinant nucleic acid or functional fragment 
derived thereof comprising a parentally imprinted 
quantitative trait locus (QTL) or fragment thereof 
capable of being predominantly expressed by one parental 
allele- Having such a nucleic acid as provided by the 
invention available allows constructing transgenic 
animals wherein favourable genes are capable of being 
exclusively or predominantly expressed by one parental 
allele, thereby equipping the offspring of said animal 
homozygous for a desired trait with desired properties 
related to that parental allele that is expressed. 

In a preferred embodiment, the invention provides an 
isolated and/or recombinant nucleic acid or fragment 
derived thereof comprising a synthetic parentally 
imprinted quantitative trait locus (QTL) or functional 
fragment thereof derived from at least one chromosome. 
Synthetic herein describes a parentally expressed QTL 
wherein various elements are combined that orig.inace from 
distinct locations from the genome of one or more 
animals. The invention provides recombinant nucleic acid 
wherein sequences related to parental imprinting of one 
QTL are combined with sequences relating to genes or 
favourable alleles of a second QTL. Such a gene construct 
is favourably used to obtain transgenic animals wherein 
the' second QTL has been equipped with paternal 
imprinting, as opposed to the inheritance pattern in the 
native animal from which the second QTL is derived. Such 
a second QTL can for example be derived from the same 
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chromosome where the parental imprinting region is 
located, but can also be derived from a different 
chromosome from the same or even a different species. In 
the pig, such a second QTL can for example be related to 
an oestrogen receptor (ESR) -gene (Rothschild et al, PNAS, 
93, 201-201, 1996) or a FAT -QTL (Andersson, Science, 263, 
1771-1774, 1994) for example derived from an other pig 
chromosome , such as chromosome 4 . A second or further QTL 
can also be derived from another (domestic) animal or a 
human . 

The invention furthermore provides an isolated 
and/or recombinant nucleic acid or functional fragment 
derived thereof at least partly corresponding to a QTL of 
a pig located at a Sus scrofa chromosome 2 mapping at 
position 2pl.7 wherein said QTL is -related to the 
potential muscle mass and/or fat deposition of said pig 
and/or wherein said QTL comprises at least a part of a 
Sus scrofa insulin-like growth factor-2 (IGF2) allele, 
preferably at least spanning a region between INS and 
H19, or preferably derived from a domestic pig, such as a 
Pietrain, Meishan, Duroc, Landrace or Large White, or 
from a wild Boar. For example, a genomic IGF2 clone was 
isolated by screening a. porcine BAC library. FISH 
analysis with this BAC clone gave a strong consistent 
signal on the terminal part of chromosome 2p, A 
polymorphic microsatellite is located in the 3'UTR of 
IGF2 in mice (GenBank U71085) , humans (GenBank S62623) , 
and horse (GenBank AF020598) . The possible presence of a 
corresponding porcine microsatellite was investigated by 
direct sequencing of the IGF2 3'UTR using the BAC clone. 
A complex microsatellite was identified about 800 bp 
downstream of the stop codon; a sequence comparison 
revealed that this microsatellite is identical to a 
previously described anonymous microsatellite, Swc9. PCR 
primers were designed and the microsatellite (IGF2ms) was 
found to be highly polymorphic with three different 
alleles among the two Wild Boar founders and another two 
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among the eight Large White founders. IGF2ms was fully 
informative in the intercross as the breed of origin as 
well as the parent of origin could be determined with 
confidence for each allele in each F 2 animal. 

A linkage analysis using the intercross pedigree was 
carried out with IGF2ms and the microsatellites Sw2443, 
Sw2623, and Swr2516 f all from the distal end of 2p 7 . I6F2 
was firmly assigned to 2p by highly significant led 
scores (e.g. Z=89.0, 9=0.003 against Swr2516) . Multipoint 
analyses, including previously typed chromosome 2 
markers, revealed the following order of loci (sex- 
average map distances in Kosambi cM) : Sw2443/Swr251 6-0 . 3- 
IGF2-14.9-Sw2623-10.3-Sw256. Mo recombinant was observed 
bet ween Sw2443 and Swr251 6 , and the suggested proximal 
location of IGF2 in relation to these loci is based on a 
single recombinant giving a lod score support of 0.8 for 
the reported order. The most distal marker in our 
previous QTL study, Sw2S6 t is located about 25 cM from 
the distal end of the linkage group. 

The invention furthermore provides use of a nucleic 
acid or functional fragment derived thereof according to 
the invention in a method according to the invention. In 
a preferred embodiment, use of a method according to 
invention is provided to select a breeding animal or 
animal destined for slaughter, or embryos or semen 
derived from these animals for having desired genotypic 
or potential phenotypic properties. In particular, the 
invention provides such use wherein said properties are 
related to muscle mass and/or fat deposition. The QTL as 
provided by the invention may be exploited or used to 
improve for example lean meat content or back-fat 
thickness by marker assisted selection within populations 
or by marker assisted introgression of favorable alleles 
from one population to another. Examples of marker 
assisted selection using the QTL as provided by the 
invention are use of marker assisted segregation analysis 
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with linked markers or with markers in disequilibrium to 
identify functionally distinct QTL alleles. Furthermore, 
identification of a causative mutation in the QTL is now 
possible, again leading to identify functionally distinct 
QTL alleles. Such functionally distinct QTL alleles 
located at the distal tip of chromosome 2p with large 
effects on skeletal muscle mass, the size of the heart, 
and on back-fat thickness are also provided by the 
invention. The observation of a similar QTL effect in a 
Large White x Wild Boar as well as in a Pietrain x Large 
White intercross provides proof of the existence of a 
series of at least three distinct functional alleles. 
Moreover, preliminary evidence based on marker assisted 
segregation analysis points towards residual segregation 
at this locus within the Pietrain population (data not 
shown) . The occurrence of an allelic series as provided 
by the invention allows identifying causal polymorphisms 
which - based on the quantitative nature of the observed 
effect - are unlikely to be gross gene alterations but 
rather subtle regulatory mutations. The effects on muscle 
mass of the three alleles rank in the same order as the 
breeds in which they are found i.e. Pietrain pigs are 
more muscular than Large White pigs that in turn have 
higher lean meat content than Wild Boars. The invention 
furthermore provides use of the alleles as provided by 
the invention for within line selection or for marker 
assisted introgression using linked markers, markers in 
disequilibrium or alleles comprising causative mutations. 

The invention furthermore provides an animal 
selected by using a method according to the invention. 
For example, a pig characterised in being homozygous for 
an allele in a QTL located at a-Sus scrofa chromosome 2 
mapping at position 2pl . 7 can now be selected and is thus 
provided by the invention. Since said QTL is related to 
the potential muscle mass and/or fat deposition of said 
pig and/or said QTL comprises at least a part of a Sus 
scrofa insulin-like growth factor-2 (IGF2). allele, it is 
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possible to select promising pigs to be used for breeding 
or to be slaughtered. In particular an animal according 
to the invention' which is a male is provided. Such a 
male, or its sperm or an embryo derived thereof can ■ 
advantageously be used in breeding animals for creating 
breeding lines or for finally breeding animals destined, 
for slaughter. In a preferred embodiment of such use as 
provided by the invention, a male, or its sperm, 
deliberately selected for being homozygous for an allele 
causing the extreme muscular hyperthrophy and leanness, 
is used to produce offspring heterozygous for such an 
allele. Due to said allele's paternal expression, said 
offspring will also show the favourable traits for 
example related to muscle mass, even if the parent female 
has a different genetic background. Moreover, iz is now 
possible to positively select the female (s) for having 
different traits, for example related to fertility, 
without having a negative effect on the muscle mass trait 
that is inherited from the allele from the selected male. 
For example, earlier such males could occasionally be 
seen with Pietrain pigs but genetically it was not 
understood how to most profitably use these trails in 
breeding programmes. 

Furthermore, the invention provides a transgenic 
animal, sperm and an embryo derived thereof, comprising a 
synthetic parentally imprinted QTL or functional fragment 
thereof as provided by the invention, i.e. it is provided 
by the invention to introduce a favourable recombinant 
allele; for example introduce the oestrogen receptor 
locus related to increased litter size of an animal 
homozygously in a parentally imprinted region of a 
grandparent animal (for example the father of a hybrid 
sow if the region was paternally imprinted and the 
grandparent was a boar) ; to introduce a favourable fat- 
related allele or muscle mass-related recombinant allele 
in a paternally imprinted region, and so on. Recombinant 
alleles that are interesting or favourable from the 
maternal side or oft en the ones that have opposite 
effects to alleles from the paternal side. For example, 
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in meat animals such as pigs recombinant alleles linked 
with meat quality traits such as intra-muscular fat' or 
muscle mass could be fixed in the dam lines while 
recombinant alleles linked with reduced back fat could be 
fixed in the sire lines. Other desirable combinations are 
for example fertility and/or milk yield in the female 
line with growth rates and/or muscle mass in the male 
lines . 

The invention is further explained in the detailed 
description without limiting the invention. 

Detailed description. 

Example 1 : Wild Boar x Large White intercrosses 
Methods 

Isolation of an IGF 2 BAC clone and fluorescent in situ 
hybridization (FISH) . IGF2 primers (F:5'~ 
GGCAAGTTCTTCCGCTAATGA-3; and R: 5' -GCACCGCAGAATTACGACAA- 
3') for PCR amplification of a part of the last exon and 
3'UTR were designed on the basis of a porcine IGF2 cDNA 
sequence "(GenBank X56C94). The primers were used to 
screen a porcine BAC library and the clone 253G10 was 
isolated. Crude BAC DNA was prepared as described^ ^ The 
BAC DNA was linearized with £coRV and purified with 
QIAEXII (QIAGEN GmbH, Germany) . The clone was labeled 
with biotin-14-dATP using, the GIBCO-B~RL Bionick labeling 
system ( BRL182 4 6-015) . Porcine metaphase chromosomes were 
obtained from pokeweed (Seromed) stimulated lymphocytes 
using standard techniques. The slides were aged for two 

days at room temperature and then kept at -20°C until 
use. FISH analysis was carried- out as previously 
described 25 . The final concentration of the probe in the 
hybridization mix was 10 ng/ul . Repetitive sequences were 
suppressed with standard concentrations of porcine 



WO 00/36143 22 PCT/EP99/I0209 

genomic DNA. After post-hybridization washing, the 
biotinylated probe was detected with two layers of 
avidin-FITC (Vector A-2011) . The chromosomes were 
ccunterstained with 0.3 mg/ml DAPI { 4 , 6-Diamino-2- 
phenylindole; Sigma D9542), which produced a G-banding 
like pattern. No posthybridization banding was needed, 
since chromosome 2 is easily recognized, without banding. 
A total of 20 metaphase spreads were examined under an 
Olympus BX-60 fluorescence microscope connected to an 
IMAC-CCD S30 video camera and. equipped with an ISIS 1.65 
(Metasystems) software. 

Sequence, microsatellite, and linkage analysis. 

About two tig of linearized and purified BAC DNA was used 
for direct sequencing with 20 pmoles of primers and 
BigDye Terminator chemistry (Perkin Elmer, USA). DNA 
sequencing was cone from the 3' end of the last exon 
towards the 3' end of the UTR until a microsatellite was 
detected. A primer set { F: 5' -GTTTCTCCTGTACCCACACGCATCCC- 
3' and R : 5 ' - Fluorescein- CTACAAGCTGGGCTCAGGG-3 ' ) was 
designed for the amplification of the IGF2 microsatellite 
which is about 250 bp long and located approximately 800 
bp downstream from the stop codon . The microsatellite was 
PCR amplified using fluorescent iy labeled primers and the 
genotyping was carried out using an ABI377 sequencer and 
the GeneScan/Genotyper softwares (Perkin Elmer, USA) . 
Two-point and multipoint linkage analysis were done with 
the Cri-Map software 26 . 

Animals and phenotypic data. 

The intercross pedigree comprised two European Wild Boar 
males and eight Large White females, 4 Fi males and 22 F : 
females, and 200 F 2 progeny 1 . The F 2 animals were 
sacrificed at a live weight of at least 80 kg or at a 
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maximum age of 190 days. Phenotypic data on birth weight, 
growth, fa't deposition, body composition, weight of 

V 

internal organs, and meat quality were collected; a 
detailed description of the phenotypic traits are 
provided by Andersson et alA and Andersson-Elclund et 
ai.4 



Statistical analysis. 

Interval mapping for the presence of QTL were carried out 
with a least squares method developed for the analysis of 
crosses between outbred lines 2 ^. The method is based on 
the assumption that the two divergent lines are fixed for 
alternative QTL alleles. There are four possible 
genotypes in the F 2 generation as regards the 
grandparental origin of the alleles at each locus. This 
makes it possible to fit three effects: additive, 
dominance, and imprinting 2 . The latter is estimated as 
the difference between the two types of heterozygotes , 
the one receiving the Wild Boar allele through an Fi sire- 
and the one receiving it from an Fj dam. An F-ratio was 
calculated using this model (with 3 d.f.) versus a 
reduced model without a QTL effect for each cM of 
chromosome 2. The most likely position of a QTL was 
obtained as the location giving the highest F-ratio. 
Genome-wise significance thresholds were obtained 
empirically by a permutation test 28 as described 2 . The 
QTL model including an imprinting effect was compared 
with a model without imprinting (with 1 d.f.) to test 
whether the imprinting effect was significant . 

The statistical models also included the fixed 
effects and covariates that were relevant for the 
respective traits; see Andersson-Eklund et al. 4 for a 
more detailed description of the statistical models used. 
Family was included to account for background genetic 
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effects and maternal effects. Carcass weight was included 
as a covariate co discern QTL effects on correlated 
traits, which means that all results concerning body 
composition were compared at equal weights. Least-squares 
means for each genotype class at the IGF2 locus were 
estimated with a single point analysis using Procedure 
GLM of SAS2 9 ; the model included the same fixed effects 
and covariates as used in the interval mapping analyses. 
The QTL shows a clear parent ox origin-specific 
expression and the map position coincides with that of 
the insulin-like growth factor II gene (IGF2) , indicating 
IGF2 as the causative gene. A highly significant 
segregation distortion (excess of Wild Boar-derived 
alleles) was also observed at this locus. The results 
demonstrate an important effect of the IGF2 region on 
postnatal development and it is possible that the 
presence of a paternally expressed IGF2-linked QTL in 
humans and in rodent model organisms has so far been 
overlooked due to experimental design or statistical 
treatment of data. The study has also important 
implications for quantitative- genetics theory and 
practical pig breeding. 

IGF2 was identified as a positional candidate gene 
for this QTL cue to the observed similarity between pic 
chromosome 2p and human chromosome lip. A genomic IGF2 
clone was isolated by screening a porcine BAC library. 
FISH analysis with this BAC clone gave a strong 
consistent signal on. the terminal part of chromosome 2p 
(Fig. 1) . A polymorphic microsatellite is located in the 
3'UTR of IGF2 in mice (GenBank U71085) , humans {GenBank 
S62623), and horse (GenBank AF020598) . The possible 
presence of a corresponding porcine microsatellite was 
investigated by direct sequencing of the 1GF2 3'UTR using 
the BAC clone. A complex microsatellite was identified 
about 800 bp downstream of the stop codon; a sequence 
comparison revealed that this microsatellite is identical 
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to a previously described anonymous microsatellite, 
Swc9 6 . PCR primers were designed and the microsatellite 
(IGF2ms) was found to be highly polymorphic with three 
different alleles ' among the two Wild Boar founders and 
another two among the eight Large White founders. IGF2ms 
was fully informative in the intercross as the breed of 
origin as well as the parent of origin could be 
determined with confidence for each allele in each F 2 
animal. 

A linkage analysis using the intercross pedigree was 
carried out with IGF2ms and the microsatellites Sw2443, 
Sw2623 f and Swr2516, all from the distal end of 2p 7 . IGF2 
was firmly assigned to 2p by highly significant iod 
scores (e.g. Z-89.0, 8=0.003 against Swr2516) . Multipoint 
analyses, including previously typed chromosome 2 
markers 8 , revealed the following order of loci (sex- 
average map distances in Kosambi cM) : Sw2443/5wr251 6-0 . 3- 
IGF2-14 .9-Sw2623-10.3-Sw256. No recombinant was observed 
between Sw2443 and Swr2516, and the suggested proximal 
location of IGF2 in relation to these loci is based on a 
single recombinant giving a lod score support of 0.8 for 
the reported order. The most distal marker in our 
previous QTL study, Sw256, is located about 25 cM from 
the distal end of the linkage group. 

QTL analyses of body composition, fatness, meat 
quality, and growth traits were carried out with the new 
chromosome 2 map using a statistical model testing for 
the possible presence of an imprinting effect as expected 
for IGF2. Clear evidence for a paternally expressed QTL 
located at the very distal tip of 2p was obtained (Fig. 
2; Table 1). The QTL had very large effects on lean meat 
content in ham and explained an astonishing 30% of the 
residual phenotypic variance in the F 2 population. Large 
effects on the area of the longissumus dors: muscle, on 
the weight of the heart, and on back-fat thickness 
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(subcutaneous fat) were also noted. A moderate effect on 
one meat quality trait, reflectance "value, was indicated. 
The QTL had no significant effect on abdominal fat, birth 
weight, growth, weight of liver, kidney, or spleen (data 
not shown) . The Large White allele at this QTL was 
associated with larger muscle mass and reduced back-fat 
thickness consistent with the difference between this 
breed and the Wild Boar population. The strong imprintina 
effect observed for all affected traits strongly suggests 
a single causative locus. The pleiotropic effects on 
skeletal muscle mass and the size of the heart appear 
adaptive from a physiological point of view as a larger 
muscle mass requires a larger cardiac output. The clear 
paternal expression of this QTL is illustrated by the 
least squares means which fall into two classes following 
the population origin cf the paternally inherited allele 
(Table 1). It is worth noticing though that there was a 
non-significant trend towards less extreme values for the 
two heterozygous classes, in particular for the estimated 
effect on the area of iongissimus dorsi. This may be due 
to chance, but could have a biological explanation, e.g. 
that there is some expression of the maternally inherited 
allele or that there is a linked, non-imprinted QTL with 
minor effects on the traits in question. 

The IGF2-linked QTL and the FAT1 QTL on chromosome 4 
l > 9 are by far the two loci with the largest effect on 
body composition and fatness segregating in this Wild 
Boar intercross. The IGF2 QTL controls primarily muscle 
mass whereas FAT1 has major effects on fat deposition 
including abdominal fat, a trait that was not affected by 
the IGF2 QTL (Fig. 2). No significant interaction between 
the two loci was indicated and they control a very large 
proportion of the residual phenotypic variance in the F 2 
generation. A model including bothQTLs explains 33.1% of 
the variance for percentage lean meat in ham, 31.3% for 
the percentage of lean meat plus bone in bacx, and 26.2% 
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for average back fat depth (compare with a model 
including only chromosome 2 effects, Table 1) . The two 
QTLs must have played a major role in the response during 
selection for lean growth and muscle mass in the Large 
white domestic pig. 

A highly significant segregation distortion was 
observed in the IGF2 region {excess of Wild Boar-derived 
alleles) as shewn in Table 1 (x2=11.7, d.f.=2; P-0.003). 
The frequency cf Wild Boar-derived IGF2 alleles was 59% 
in contrast to the expected 50% and there was' twice as 
many "Wild Boar" as "Large White" homozygotes. This 
deviation was observed with all three loci at the distal 
tip and Is thus not due to typing errors. The effect was 
also observed with other loci but the degree of 
distortion decreased as a function of the distance to the 
distal tip of the chromosome. 31ood samples for ONA 
preparation were collected at 12 weeks of age and we are 
convinced that the deviation from expected Mendelian 
ratios was present at birth as the number of animals lest 
prior to blooc sampling was not sufficient to cause a 
deviation of this magnitude. No other of the more than 
250 loci analyzed in this pedigree show such a marked 
segregation distortion (L. Andersson, unpublished) . The 
segregation distortion did not show an imprinting effect, 
as the frequencies of the two reciprocal types of 
heterozygotes were identical {Table 1). This does not 
exclude the possibility that the QTL effects and the 
segregation distortion are controlled by the same locus. 
The segregation distortion maybe due to meiotic drive 
favoring the paternally expressed allele during 
gametogenesis, as the E\ parents were all sired by Wild 
Boar males. Another possibility is that the segregation 
distortion may be due to codominant expression of the 
maternal and paternal allele in some tissues and/or 
during a critical period of embryo development. Biallelic 
ICF2 expression has been reported to occur to some extent 
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during human development 10 ' 11 and interestingly a strong 
influence of the parental species background on IGF2 
expression was recently found in a cross between Mus 
musculus and Mus spretus 1 ^ . It is also interesting that a 
VNTR polymorphism at the .insulin gene, which is very 
closely linked to 1GF2, is associated with size at birth 
in humans 13 . It is possible that the JGF2-linked QTL in 
pigs has a minor effect on birth weight but in our data 
it was far from significant (Fig. 2) and there was no 
indication of an imprinting effect. 

This study is an advance in the general knowledge 
concerning the biological importance of the 1GF2 locus. 
The important role of IGF2 for prenatal development is 
well-documented from knock-out mice 14 as well as from its 
causative rcle in the human Beckwith-Wiedemann 
syndrome 15 . This study demonstrates an important role for 
the IGF2-regicn also for postnatal development. It should 
be stressed that our intercross between outbred 
populations is particularly powerful to detect QTL with a 
parent of origin-specific effect on a multifactorial 
trait. This is because multiple alleles (or haplotypes) 
are segregating and we could deduce whether a 
heterozygous F? animal received' the Wild Boar allele from: 
the Fi male or female. It is quite possible that the 
segregation of a paternally expressed IGF2-linked QTL 
affecting a trait like obesity has been overlooked in 
human studies or in intercrosses between inbred rodent 
populations because of experimental design or statistical 
treatment of data. An imprinting effect cannot be 
detected in an intercross between two inbred lines as 
only two alleles are segregating at each locus. Our 
result has therefore significant bearings on the future 
analysis of the association between genetic polymorphism 
in the insui±n-IGF2 region and Type I diabetes 16 , 
obesity 17 , and variation in birth weight 13 in humans, as 
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well as for the genetic dissection of complex traits 
using inbred rodent models. A major impetus for 
generating an intercross between the domestic pig and its 
wild ancestor was to explore the possibilities to map and 
identify major loci that have responded to selection. We 
have now showed that two single .QTLs on chromosome 2 
(this study) and 4 1 ' 2 explain as much as one third of 
the phenotypic variance for lean meat content in the F 2 
generation. This is a gross deviation from the underlying 
assumption in the classical infinitesimal model in 
quantitative genetics theory namely that quantitative 
traits are controlled by an infinite number of loci each 
with an infinitesimal effect. If a large proportion of 
the genetic difference between two divergent populations 
(e.g. Wild Boar and Large White} is controlled by a few 
loci, one would assume that selection would quickly fix 
QTL alleles with large effects leading to a selection 
plateau. However, this is not the experience in animal 
breeding programs or selection experiments where good 
persistent long-term selection responses are generally 
obtained, provided that the effective population size is 
reasonably large 1 ^. A possible explanation for this 
paradox is that QTL alleles controlling a large 
proportion of genetic differences between two populations 
may be due to several consecutive mutations; this may be 
mutations in the same gene or at several closely linked 
genes affecting the same trait. It has been argued that 
new mutations contribute substantially to long-term 
selection responses 1 ^, but the genomic distribution of 
such mutations are unknown. 

The search for a single causative mutation is the 
paradigm as regards the analysis of genetic defects in 
mice and monogenic disorders in humans. We propose that 
this may not be the case for loci that have been under 
selection for a large number of generations in domestic / 
animals, crops, or natural populations. This hypothesis 
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predicts the presence of multiple alleles at major QTL. 
It gains some support from our recent characterization of 
porcine coat color variation. We have found that both the 
alleles for dominant white color and for black-spotting 
differ from the corresponding wild-type alleles by at 
least two consecutive mutations with phenotypic effects 
at the KIT and MC1R loci, respectively 20 ' 21 . In this 
context it is highly interesting that in the accompanying 
example we have identified a third allele at the IGF2- 
linked QTL. The effects on muscle mass of the three 
alleles rank in the same order as the breeds in which 
they are found i.e. Pietrain pigs are more muscular than 
Large White pigs that in turn have higher lean meat 
content than Wild Boars. 

There are good reasons to decide that IGF2 is the 
causative gene for the now reported QTL. Firstly, there 
is a perfect agreement in map localization (Fig. 2) . 
Secondly,, it has been shown that IGF2 is paternally 
expressed in mice, humans, and now in pigs, like .the QTL. 
There are several other imprinted genes in the near 
vicinity of IGF2 in mice and humans {Mash2, INS2, HI 9, 
KVLQT1, TAPA1/CD81 , and CDKNiC/p5 7 K2P2 ) but only IGF2 is 
paternally expressed in adult tissues 22 . We believe that 
this locus provides a unique opportunity for molecular 
characterization of a QTL. The clear paternal expression 
can be used to exclude genes that do not show this mode 
of inheritance. Moreover, the presence of an allelic 
series should facilitate the difficult distinction 
between causative mutations and linked neutral 
polymorphism. We have already shown that there is no 
difference in coding sequence between IGF2 alleles from 
Pietrain and Large White pigs suggesting that the 
causative mutations occur in regulatory sequences. An 
obvious step is to sequence the entire IGF2 gene and its 
multiple promoters from the three populations. The recent 
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report that a VNTR polymorphism in the promoter region of 
the insulin (INS) gene affects IGF2 expression 23 suggests 
that the causative mutations may be at a considerable 
distance from the IGF2 coding sequence. 

The results have several important implications for 
the pig breeding industry. They show that genetic 
imprinting is not an esoteric academic question but need 
to be considered in practical breeding programs. The 
detection of three different alleles in Wild Boar, Large 
White, and Pietrain populations indicates that further 
alleles at the IGF2-linked QTL segregate within 
commercial populations. The paternal expression of the 
QTL facilitates its detection using large paternal half- 
sib families as the female contribution can be ignored. 
The QTL is exploited to improve lean meat content by 
marker assisted selection within populations or by marker - 
assisted introgression of favorable alleles from one 
population to another. 
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Example 2: Pietrain x Large White intercrosses 

Methods 

Pedigree material: The pedigree material utilized to map 
QTL was selected froni a previously described Pietrain x 
Large White F2 pedigree comprising > 1,800 individuals 6 ' 7 . 
To assemble this F2 material, 27 Pietrain boars were 
mated to 20 Large White sows to generate an PI generation 
comprising 456 individuals. 31 Fl boars were mated to 
unrelated 82 Fl sows from J984 to 1989, yielding a total 
of 1862 F2 offspring. Fl boars were mated on average to 7 
females, and Fl sows to an average of 2,7 males. Average 
offspring per boar were 60 and per sow 23. 

Phenotypic information: (i) Data collection: A total of 
21 distinct phenotypes were recorded in the F2 
generation 6,7 . These, included: 

- five growth traits: birth weight (g) , weaning weight 
(Kg), grower weight (Kg), finisher weight (Kg) and 
average daily gain (ADG; Kg/day; grower to finsher 
period) ; 

- two body proportion measurements: carcass length (cm) ; 
and a ccnformation score (0 to 10 scale; ref.6); 

- ten measurements of carcass composition obtained by 
dissection of the chilled carcasses 24 hours after 
slaughter. These include measurements of muscularity: % 
ham (weight hams/carcass weight), % loin (weight 
loin/carcass weight), % shoulder ( weight 
shoulder/carcass weight), % lean cuts (% ham + %loin + % 
shoulder); and measurements of fatness: average back-fat 
thickness (BFT; cm), % backfat (weight baekf at/carcass 
weight), % belly (weight belly/carcass weight), % leaf 
fat (weight leaf fat/carcass weight), % jowl (weight 

■ jowl/carcass weight), and "3 fat cuts" (% backfat + % 

belly -i % leaft fat + % jowl). 
- four meat quality measurements: pH LD1 (Longissimus dorsi 1 



55 



WO 00/36143 



33 



PCT/EP99/10209 



hour after slaughter), pH L d 24 ( Longissimus dorsi 24 hours 
after slaughter) , pH G1 [Gracilis 1 hour after slaughter) and 
pH G 24 {Gracilis. 24- hours after slaughter) . (ii) Data 
processing: Individual phenotypes were pread justed for fixed 
effects (sire, dara, CRC genotype, sex, year-season, parity) 
and covariates (litter size, birth weight, weaning weight, 
grower weight, finisher weight) that proved to significantly 
affect the corresponding trait. Variables included in the 
model were selected by stepwise regression. 

Marker genotyping: Primer pairs utilized for PCR 
amplification of microsatell ite markers are as described 29 . 
Marker genotyping was performed as previously described 20 . 
Genotypes at the CRC and MyoD loci were determined using 
conventional methods as described 1 ' 12 . The LAR test for the 
Igf2 SNP was developed according to Baron et al. 21 using a 
primer pair for PCR amplification (5 1 - 

CCCCTGAACTTGAGGACGAGCAGCC-3 ' ; 5 ' -ATCGCTGTGGGCTGGG7GGGCTGCC-3 ' 
) and a set of three primer's for the LAR step C5'-FAM- 
CGCCCCAGCTGCCCCCCAG-3 ' ; 5 » -HEX-CGCCCCAGCTGCCCCCCAA-3 1 ; 5 ' - 
CCTGAGCTGCAGCAGGCCAG-3 ' ) . 

Map construction : Marker maps were constructed using the 
TWOFOINT, BUILD and CHROMPIC options of the CRIMAP package 22 . 
To allow utilisation of this package, full-sib families 
related via the boar or sow were disconnected and treated 
independently. By doing so, some potentially usable 
information was neglected, yielding, however, unbiased 
estimates of recombination rates. 

QTL mapping: (i) Mapping Mendelian QTL : Conventional QTL 
mapping was performed using a multipoint maximum likelihood 
method. The applied model assumed one segregating QTL per 
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5 ,34- 

chromosome, and fixation of alternate QTL alleles in the 
respective parental lines, Pietrain (P) and Large White (LW) 

10 A specific analysis program had to be developed to account 

for the missing genotypes of the parental generation, 
5 resulting in the fact that the parental origin of the Fl 
chromosomes could not be determined. Using a typical 

*5 "interval mapping" strategy, an hypothetical QTL was moved 

alone the marker map using user-defined steps. At each 
position, the likelihood (L) of the pedigree data was 
10 computed as: 

2' 
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P or right chromosme P) , there is a total of 2 r combinations 
for r Fl parents. 
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^ ith F2 offspring, over the four possible QTL genotypes: 
P/P, P/LW, LW/P and LW/LW 

P{G\M ii 0,(p)M i : the marker genotype of the ith F2 offspring and 

its Fl parents, (ii) : the vector of recombination rates 
20 between adjacent markers and between the hypothetical QTL and 
its flanking markers, and (iiijG the considered marker-QTL 
40 phase combination of the Fl parents. 

Recombination rates and marker linkage phase of Fl parents 
are assumed to be known when computing this probability. Both 
25 were determined using CRIMAP in the map construction phase 
45 (see above) . 

P(y\G)y L ) of offspring i, given the QTL genotype under 

consideration. This- probability is computed from the normal 
50 density function: 
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G is the phenotypic mean of the considered QTL genotype (PP, 
PL, LP or LL) and g 2 the residual variance a 2 was considered 
to be the same for the four QTL genotypic classes. 
The values of u PP/ u pl -Plp/ Mil and c 2 maximizing L were 
determined using the GEMINI optimisation routine 23 . 



The likelihood obtained under zhis alternative H 3 hypothesis 
was compared with the likelihood obtained under the null 
. hypothesis H c of no QTL, in which the phenotypic means of the 
10 four QTL genotypic classes were forced to be identical. The 
difference between the logarithms of the corresponding 
likelihoods yields a lccscore measuring the evidence in 
25 favour of a QTL at the corresponding map position. 

(ii) Significance thresholds : Following Lander £ Eotstein 24 , 
15 lodscore thresholds (T) associated with a chosen genome-wise 
significance level, were computed such that: 

C corresponds to the number of chromosomes (= 19} , G 
corresponds to the length of the genome in Morgans (= 29) , 
35 20 and xl (4- 6T) denotes one minus the cumulative distribution 

function of the chi-squared distribution with 2 d.f. Single 
point 21n(LR) were assumed to be distributed as a chi-squared 
distribution with two degrees of freedom, as we were fitting 
both an additive and dominance component. To account for the 
25 fact that we were analysing multiple traits, significance 
levels were adjusted by applying a Bonferoni correction 
corresponding to the effective number of independent traits 
that were analyzed. This effective number was estimated at 16 
following the approach described by Speiman et al. 25 . 
30 Altogether, this allowed us to set the lodscore threshold 

associated with an experiment-wise significance level of 5% 
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at 5.8. When attempting to confirm the identified QTL in an 
independent sample, the same approach was used, however, 
setting C at 1, G at 25cM and correcting for the analysis of 
4.5 independent traits (as only six traits were analyzed in 
this sample) . This yielded a lodscore threshold associated 
with a Type I errcr of 5% of 2. 

(ill) . Testing for an imprinted QTL: To test for an imprinted 
QTL, we assumed that only the QTL alleles transmitted by the 
parent of a given sex would have an effect on phenotype, the 
QTL alleles transmitted by the other parent being "neutral". 
The likelihood of the pedigree data under this hypothesis was 
computed using equation 1. To compute P(yi \ G) , however, the 
phenotypic means cf the four QTL genotypes were set at u PP = 
u PL = p P and u LP - Pll = Pl to test for a QTL for which the 
paternal allele only is expressed, and u PP = p LP = p P and p PL = 
Pll = Ul to test for a QTL for which the maternal allele only 
is expressed. It is assumed in this notation • that the first 
subscript refers to the paternal allele, the second subscript 
to the maternal allele. H 0 was defined as the null-hypothesis 
of no QTL, Hi testing the presence of a Mendelian QTL; H 2 
testing the presence of a paternally expressed QTL, and H 3 
testing the presence of a maternally expressed QTL. 

RT-PCR: Total RNA was extracted from skeletal muscle 
according to Chirgwin et al. 26 . RT-PCR was performed using 
the Gene-Amp RNA PCR Kit ( Perkin-Elmer ) The PCR products were 
purified using QiaQuick PCR Purification kit (Qiagen) and 
sequenced using Dye terminator Cycle Sequencing Ready 
Reaction (Perkin Elmer) and an ABI373 automatic sequencer. 
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In example 2 we report the identification of a QTL with major 
effect on muscle mass and fat deposition mapping to porcine 
2pl.7 The QTL shows clear evidence for parental imprinting 
strongly suggesting the involvement of the Iqf2 locus. 

A Pietrain X Large White intercross comprising 1125 F 2 
offspring was generated as described 6 ' 7 . The Larue White and 
Pietrain parental breeds differ for" a number cf economically 
important phenotypes. Pietrains are famed for their 
exceptional muscularity and leannes 8 {Figure 2), while Large 
Whites show superior growth performance. Twenty-one distinct 
phenotypes measuring (i) growth performance (5), (ii) 
muscularity (6), (iii) fat deposition (6), and (iv) meat 
quality (4), were recorded on all Y z offspring. 

In order to map QTL underlying the genetic differences 
between these breeds, we undertook a whole genome scan using 
microsatellite markers on an initial sample of 677 o* 2 
individuals. Analysis of pig chromosome 2 using a ML 
multipoint algorithm, revealed highly significant lodscores 
{up to 20} for six of the 12 phenotypes measuring muscularity 
and fat deposition at the distal end of the short arm of 
chromosome 2 (Figure 3a) . Positive lodscores were obtained 
for the remaining six phenotypes, however, not reaching the 
genome-wise significance threshold { = 5%) . Tc confirm this 
finding, the remaining sample of 355 F 2 offspring was 
genotyped for the five most distal 2p markers and QTL 
analysis performed for the traits yielding the highest 
lodsccres in the first analysis. Lodscores ranged from 2 . 1 to 
7.7, clearly confirming the presence of a major QTL in this 
region. Table 2 reports the corresponding ML estimates for 
the three genotypic means as well as the corresponding 
residual variance. 

Bidirectional chromosome painting establishes a 
correspondence between SSC2p and HSAllpter-ql3 9, 1C . At least 
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two serious candidate genes map to this region in man: the 
myogenic basic helix-loop-helix factor, MyoD, maps to' 
HSAllplS. 4, while Xgf2 maps to HSAllpl5.5 MyoD is a well 
known key regulator of myogenesis and is one of the first 
myogenic markers to be switched on during development 11 . A 
previously described amplified sequence polymorphism in the 
porcine MyoD gene 12 proved to segregate in our F 2 material, 
which was entirely genotyped for this marker. Linkage 
analysis positioned the MyoD gene in the SW240-SW776 {odds > 
1000) interval, therefore well outside the lod-2 drop off 
support interval for the QTL {figure 1). Xgf2 is known to 
enhance both . proliferation and differentiation of myoblasts 
in vitro 13 and to cause a muscular hypertrophy when 
overexpressec. in vivo. Based on a published porcine adult 
liver cDNA sequence 14 , we designed primer pairs allowing us 
to amplify the entire Igf2 coding sequence with 222 bp of 
leader and 280 bp of trailor sequence from adult skeletal 
muscle cDNA. Pietrain and Large White RT-PCR products were 
sequenced indicating that the coding sequences was identical 
in both breeds and with the published sequence. However, a G 
A transition was found in the leader sequence corresponding 
to exon 2 in man (Figure 4) . We developed a screening test 
for this single nucleotide polymorphism (SNP) based on the 
ligation amplification reaction (LAR) , allowing us to 
genotype our pedigree material. Based on these data, Igf2 was 
shown to colocalize with the SWC9 microsatellite marker { = 
0%), therefore located at approximately 2 centimorgan from 
the most likely position of the QTL and well within the 95% 
support interval for the QTL (figure 1). Subsequent sequence 
analysis demonstrated that the microsatellite marker SWC9 is 
actually located within the 3' UTR of the Iqf2 gene. Combined 
with available comparative mapping data for the PGA and FSH 
loci, these results suggest the occurrence of an interstitial 
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inversion of a chromosome segment containing MyoD, but not 
Ig£2 which has remained telomeric in both species. 

Igf2 therefore appeared as a strong positional allele 
having the observed QTL effect. In man and mouse, Igf2 is 
known to be imprinted and to be expressed exclusively from 
the paternal allele in several tissues 15 . Analysis of 
skeletal muscle cDNA from pigs heterozygous for the SNP 
and/or SWC9 , shows that the same imprinting holds in this 
tissue in the pig as well (Figure 4) . Therefore if Igf2 were 
responsible for the observed effect, and knowing that only 
the paternal Igf2 allele is expressed, one can predict that 
(i) the paternal allele transmitted by Fl boars (P or LW) 
would have an effect on phenotype of F2 offspring, (ii) the 
maternal allele transmitted by Fl sows {P or LW) would have 
no effect on phenotype of F2 offspring, and (iii) the 
likelihood of the data would be superior under a model of a 
bimoda.l (1:1) F2 population sorted by inherited paternal ■ 
allele when compared to a conventional "Mendelian" model of a 
trimodal (1:2:1) F2 population. The QTL mapping programs were 
adapted in order to allow testing of the corresponding 
hypotheses. H 0 was defined as the null-hypothesis of no QTL, 
H x as testing for the presence of a Mendelian QTL, H 2 as 
testing for the presence of a paternally expressed QTL, and 
H 3 as testing for the presence of a maternally expressed QTL. 

Figure 3 summarizes .the obtained results. Figure 3a, 3b 
and 3c respectively show the lodscore curves corresponding to 
log :0 (H 2 /H 0 )/ logio (H 3 /H 0 ) and log 10 (H 2 /H x ) . It can be seen 
that very significant lcdscores are obtained when testing for 
the presence of a paternally expressed QTL, while there is no 
evidence at all for the segregation cf a QTL when studying 
the chromosomes transmitted by the sews. Also, the hypothesis 
of a paternally expressed QTL is significantly more likely ( 
logio <H 2 /H X ) > 3) than the hypothesis of a "Mendelian" QTL 
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for all examined traits. The fact that the same tendency is 
observed for all traits indicates that it is likely the same 
imprinted gene that is responsible for the effects observed 
on the different traits. Table 2 reports the ML phenotypic 
means for the F2 offspring sorted by inherited paternal QTL 
allele. Note that when performing the analysis under a model 
of a mendelian QTL, the Pietrain and Large White QTL alleles 
appeared to behave in an additive fashion, the heterozygous 
genotype exhibiting a phenotypic mean corresponding exactly 
to the midpoint between the two homzygous genotypes. This is 
exactly what one would predict when dealing with an imprinted 
QTL as halve of the heterozygous offspring are expected to 
have inherited the P allele from their sire, the other halve 
the LW allele. 

15 These data therefore confirmed our hypothesis of the 

involvement of an imprinted gene expressed exclusively from 
the paternal allele. The fact that the identified chromosomal 
segment coincides precisely with an imprinted domain 
documented in man and mice strongly implicates the 
orthologous region in pigs . At least seven imprinted genes 
mapping to this domain have been documented {Igf2, Ins2, H19, 
35 Mash2, p57« lP2 , KyLQTLl and TDAG51) (ref. 15 and Andrew 

Feinberq, personal communication). Amongst these, only Igf2 
and Ins2 are paternally expressed. While we cannot exclude 
25 that the observed QTL effect is due to an as of yet 

unidentified imprinted gene in this region, its reported 
effects on myogenesis in vitro and in vivo 13 strongly 
implicate Igf2. Particularly the muscular hypertrophy 
observed in transgenic mice overexpressing Igf2 from a muscle 
specific promoter are in support of this hypothesis (Nadia 
Rosenthal, personal communication. Note that allelic variants 
of the INS VNTR have recently been shown to be associated 
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with size at birth"' in man 16 , and that the same VNTR has been 
shown to affect the level of Igf2 expression 17 . 

The observation of the same QTL effect in a Large White 
x Wild 3oar intercross indicates the existence of a series of 
at least three distinct functional alleles. Moreover, 
preliminary evidence based on marker assisted segregation 
analysis points towards residual segregation at this locus 
within the Pietrain population (data not shown) . The 
occurrence of an allelic series night be invaluable in 
identifying the causal polymorphisms which - based on the 
quantitatve nature of the observed effect - are unlikely to 
be gross gene alterations but rather subtle regulatory 
mutations . 

The effects of the identified QTL on muscle mass and fat 
deposition are truly major, being of the same magnitude of 
those reported for the CRC locus 6 ' 7 though apparently without 
the associated deleterious effects on meat quality. We 
estimate that both loci jointly explain close to 50% of the 
Pietrain versus Large White breed difference for muscularity 
and leanness. Understanding the parent-of -origin effect 
characterizing this locus will allow for its optimal use in 
breeding programs. Indeed, today half of the offspring from 
commercially popular Pietrain x Large White crossbred boars 
inherit the unfavourable Large White allele causing 
considerable loss. 

The QTL described in this work is the second example of 
a gene affecting muscle development in livestock species that 
exhibits a non-mendelian inheritance pattern. Indeed, we have 
previously shown that the callipyge locus (related to the 
qualitative trait wherein muscles are doubled) is 
characterized by polar overdominance in which only the 
heterozygous individuals that inherit the CLPG mutation from 
their sire express the double-muscling phenotype 5 . This 
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demonstrates that 'parenc-of -origin effects affecting genes 
underlying production traits in livestock might be relatively 
common . 

Example 3 : 

Generating a reference sequence of IGF2 and flanking loci in 
the pig. 

The invention provides an imprinted QTL with major effect on 
muscle mass mapping to the IGF2 locus in the pig, and use of 
the QTL as tool in marker assisted selection. To fine tune 
this tool for marker assisted selection, as well as to 
further identify a causal mutation, we have further generated 
a reference sequence encompassing the entire porcine IGF2 
sequence as well as that from flanking genes. 

To achieve this, we screened a porcine BAG library with IGF2 
probes and identified two BACs. BAC-PIGF2-1 proved to 
contain the INS and IGF2 genes, while BAC-PIGF2-2 proved to 
contain the IGF2 and 1119 genes. The NotI map as well as the 
relative position of the two BACs is shown in Figure 5. BAC- 
PIGF2-1 was shotgun sequenced using standard procedures and 
automatic sequencers. The resulting sequences were assembled 
using standard software yielding a total of lib contigs. The 
corresponding sequences are reported in figure 6. Similarity 
searches were performed between the porcine contigs and the 
orthologous sequences in human. Significant homologies were 
detected for 18 contigs and are reported in Figure 7. 

For BAC-PIGF2-2 , the 24 Kb NotI fragment not present in 3AC- 
PIGF2-1 was subcloned and sequenced using the EZ::TN 
transposon approach and ABI automatic sequencers. Resulting 
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sequences were assembled using the Phred-Phrap-Consed program 
suit, yielding seven distinct contigs (figure 8) . The ccntig 
sequences were aligned with the corresponding orthologous 
human sequences using the compare and dotplot programs of the 
GCG suite. Figure 9 symmarizes the corresponding results. 

Example 4: Identification of DNA sequence polymorphisms in 
the IGF2 and flanking loci. 

Based on the reference sequence obtained as described in 
Example 1, we resequenced part of the T.GF2 and flanking loci 
from genomic DNA isolated from Pietrain, Large White and Wild 
Boar individuals, allowing identification of DNA sequence 
polymorphisms such as reported in figure 10. 
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Legends to the figures 

Fig. 1: Test statistic curves obtained in QTL analyses of 
chromosome 2 in a Wild Boar/Large White intercross. The graph 
plots the F ratio testing the hypothesis of a single QTL at a 
given position along the chromosome for the traits indicated. 
The marker map with the distances between markers in Kosambi 
centiMorgan is given on the X-axis. The horizontal lines 
represent genome-wise significant (P<0.C5) and suggestive 
levels for the trait lean meat in ham; similar significance 
thresholds were obtained for the other traits. 

Figure 2: Pietrain pig with characteristic muscular 
hypertrophy. 

Figure 3: Lodscore curves obtained in a Pietrain x Large 
White intercross for six phenotypes measuring muscle mass and 
fat deposition on pig chromosome 2. The most likely positions 
of the Igf2 and MyoD genes determined by linkage analysis 
with respect to the microsatelli te marker map are shown. H 0 
was defined as the null-hypothesis of no QTL, Hi as testing 
for the presence of a Mendelian QTL, H 2 as testing for the 
presence of a paternally expressed QTL, and H 3 as testing for 
the presence of a maternally expressed QTL. 3a: log™ (Hi/H 0) , 
3b:log :o (H 2 /H 0 ! , 3c: log 10 <H 3 /H 0 ) 

Figure A: A. Structure of the human Igf2 gene according to 
ref. 17, with aligned porcine adult liver cDNA sequence as 
reported in ref. 16. The position of the nt241 (G-A) 
transition and Swc9 microsatellite are shown. B. The 
corresponding markers were used to demonstrate the 
monoallelic (paternal) expression of Igf2 in skeletal muscle 
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and liver of 10-week old fetuses. PCR amplification of the 
nt421 (G-A) polymorphism and Swc9 microsatellite from -genomic 
DNA clearly shows the heterozygosity of the fetus, while only 
the paternal allele is detected in liver cDNA {nt421 (G-A) and 
Swc9) and muscle cDNA [Swc9) . The absence of RT-PCR product 
for nt421 (G-A) from in fetal muscle points towards the 
absence of mRNA including exon 2 in this tissue. Parental 
origin of the foeral alleles was determined from the 
genotypes of sire and dam (data not shown) . 

Figure 5: A NotI restriction map showing the relative 
position of 8AC-PIGF2-I (comprising INS and IGF2 genes), and 
BAC-PIGF2-2 {comprising IGF2 and H19 genes) . 

Figure 6: Nucleic acid sequences of contig 1 to contig 115 
derived from BAC-PIGF2-1 which was shotgun sequenced using 
standard procedures and automatic sequencers. 

Figure 7: Similarity between porcine contigs of figure 6 and 
orthologous sequences in human. 

Figure 8 Nucleic acid sequences of contig 1 to contig 7 
derived from BAC-PIGF2-2, (the 24 Kb NotI fragment not 
present in BAC-PIGF2-1) which was subcloned and sequenced 
using the EZ::TN transposon approach and ABI automatic 
sequencers. 

Figure 9: Similarity between porcine contigs of figure 3 and 
orthologous sequences in human. 

Figure 10: DNA sequence polymorphisms in the IGF2 and 
flanking loci from genomic DNA isolated from Pietrain, Large 
White and Wild Boar individuals. 
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Table 1, continued 

^nly the traits for which the QTL peak was in the IGF 2 
region (0-10 cM) and the test statistic reached the nominal 
significance threshold of F=3.9 are included. 
2 "QTL" is the test statistic for the presence of a QTL under 
a genetic model with additive, dominance, and imprinting 
effects (3 d.f.) while "Imprinting" is the test statistic for 
the presence of an imprinting effect (1 d.f.), both obtained 
at the position of the QTL peak. Genome-wise significance 
thresholds, estimated by permutation, were used for the QTL 
test while nominal significance thresholds were used for the 
Imprinting test. 

3 In cM from the dista] end of 2p; IGF2 is located at 0.3 cM. 
4 The reduction in the residual variance of the F 2 population 
effected by inclusion of an imprinted QTL at the given 
position. 

s Means and standard errors estimated at the IGF2 locus by 
classifying the genotypes according to the population and 
parent of origin of each allele. W and L represent alleles 
derived from the Wild Boar and Large White founders, 
respectively; superscript P and M represent a paternal and 
maternal origin, respectively. Figures with different letters 
(superscript a or b) are significantly different at least at 
the 5% level, most of them are different at the 1% or 0.1% 
level . 
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Table 2 Maximum likelihood phenotypic means for the different 
F2 genotypes estimated under (i) a model of a mendelian QTL, 
and (ii) a model assuming an imprinted QTL . 



Traits 


Mendelian QTL 


Imprinted QTL 


Plk/lw 




Me/p 


R 


Ppat/lw 


UpAT/? 


p. 


BFT (cm) 


2.98 


2.84 


2.64 


0.27 


2.94 


2.70 


0.27 


% ham 


21.10 


21.56 


22.15 


0.83 


21.23 


21.9 
5 


0.83 


% loin 


24.96 


25.53 


26.46 


0.91 


25. 12 


26.1 
4 


0. 93 


% lean 
cuts 


65.02 


65.96 


67.60 


1.65 


65.23 


67. 0 
5 


1.67 


% 

backf at 


6.56 


6.02 


5.33 


0.35 


6.43 


5.56 


0.85 


% fat 
cuts 


28.92 


27.68 


26.66 


1.46 


28.54 


26.9 
9 


1.49 
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CLAIMS 



1. A method for selecting a domestic animal for having 
desired genotypic properties comprising testing said animal 
for the presence of a parentally imprinted quantitative trait 
locus (QTL) . 

2. A method according to claim 1 further comprising testing a 
nucleic acid sample from said animal for the presence of a 
parentally imprinted quantitative trait locus (QTL) . 

3. A method according to claim 1 or 2 wherein in the pig said 
QTL is located at chromosome 2 . 

4 . A method according to claim 2 cr 3 wherein said QTL is 
mapping at around position 2pl . 7 . 

5. A mechod according to claim 1 to 4 wherein said QTL is 
related to the potential muscle mass and/or fat deposition cf 
said animal. 

6. A method according to claim 5 wherein said QTL comprises 
at least a part of an insulin-like growth factor-2 (IG?2) 
gene . 

7. A me c hod according to anyone of claims 1 to 6 wherein in 
the pig said QTL comprises a marker characterised as nt241(G- 
A) or as Swc9, as identified in figure 4. 

8. A method according to anyone of claims 1-7 wherein a 
paternal allele of said QTL is predominantly expressed in 
said animal . 

9. A method according to anyone of claims 1-7 wherein a 
maternal allele of said QTL is predominantly expressed in 
said animal. 

10. An isolated and/or recombinant nucleic acid comprising a 
parentally imprinted quantitative trait locus (QTL) or 
functional fragment derived thereof. 

11. An isolated . and/or recombinant nucleic acid comprising a 
synthetic parentally imprinted quantitative trait locus (QTL) 



WO 00/36143 



56 



PCT/EP99/10209 



derived from at least one chromosome or functional fragment 
derived thereof. 

12. A nucleic acid according to claim 10 or 11 at least 
partly derived from a Sus scrofa chromosome. 

13. A nucleic acid according to claim 12 wherein said nucleic 
acid is at least partly derived from a Sus scrofa chromosome 
2, preferably from a region mapping at around position 2pl.7. 

14. A nucleic acid according co any one of claims 10 to 13 
wherein said QTL is related to the potential muscle mass 
and/or fat deposition of said animal. 

15. A nucleic acid according to any one of claims 10 to 14 
wherein said QTL comprises at least a part of a insulin- like 
growth factor-2 (IGF2) gene. 

16. A nucleic acid according to anyone of claims 10 to 15 
wherein a paternal allele of said QTL is capable of being 
predominantly expressed. 

17. A nucleic acid according to anyone of claims 10 to 16 
wherein a maternal allele of said QTL is capable of being 
predominantly expressed. 

18. Use of a nucleic acid or fragment derived thereof 
according to claim 10 in a method according to anyone of 
claims 1-9. 

19. Use according tc claim 18 to select a breeding animal or 
animal destined for slaughter for having desired genotypic or 
potential phenotypic properties. 

20. Use according to claim 19 wherein said properties are 
related to muscle mass and/or fat deposition. 

21. An animal such as pig selected by a use according to 
claim 18 to 20. 

22. A animal according to claim 21 characterised in being 
homozygous for an allele at a paternally imprinted QTL, 
preferably located at a Sus scrofa chromosome 2 mapping at 
around position 2pl.7, 

23. An animal according to claim 21 or 22 wherein said QTL is 
related to the potential muscle mass and/or fat deposition of 
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said pig and/or wherein said QTL comprises at least a part of 
a insulin-like growth factor-2 (IGF2) allele. 
24 . A transgenic animal comprising a nucleic acid according 
to anyone of claims 11 to 16. 
5 25. An animal according to anyone of claims 21-24 which is a 
male . 

26. Sperm or an embryo derived from an animal according to 
• anyone of claims 21-25. 

27. Use of a sperm or an embryo according to claim 26 in 
10 breeding animals destined for slaughter. 
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FIGURE 2 
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FIGURE 3C 
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FIGURE 4 
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FIGURE 6 



Contig 1 (500 bp) 

GGGTGGGCAGCTTCCTCCCAGACCGCAGGAGGCCCAAGTTCCCTGGCCCTGCCCACCCAGGGCCAGCTGAAGC 

AGGTCAGAGACACCCGCTCCTGTCCCTCCTGTCACCTAACCCAACAGGCCGGGGCCCAGGGACACAGGCCACA 

TGGCATCTCCCCCCATGCCCCTGCCCCAAGGCGCCCAGCAGGTGAGGCTGGAGCAGAGTCTGGGTCCTGCGGG 

CCAGACCGAGGGCAGGACAGCTCGGCATCTGTCCTCACAGTCCCCGCGCTTTGTCGGGAGGCGGCAGAGCCTC 

ATCCAAGACGCCCGCAAGGAACGGGAGAAGGCGGAGGCCGCGGCTGCCGCGTCCGAGCCCGGGGAGGCCCTGG 

AAGTGX^^GCCCTTGCCGAGCGGGACGGGAAGGCCCTGCTGAACCTGCTCTTCACCCTGAGGGCCACCAAGCC 

CCCCTCGCTGTTCCGGTCCCTGAAAAAAT7CTAGGTGAGGGGGCGGGCCAGGGCTCCCCGGG 

Contig 2 (943 bp) 

TGCTCCTCACACCCCGGGCGGGGCTGCTCTTGGGGCCATCCTCCCCATGGGCCCAGCACCCACTCTGGCCTTC 
ACA.CCTGCCGTCTTCTGGGAAGTCCTCTGGTTCCCAAGGAAAGTTTCTGAGCTGGACAAGTGCCACCACCTGG 
TCACCAAGTTCGATCCTGAGCTGGACCTGGACCACCCGGTtiAGCCGGTGCCTCCCCTCCCCGGCCGCCATGTC 
TCCCATCCCCAGGGGTGTCCCCACACTCAGGGCGGGGACTGGGCGTGAACCCCGGGTTGGGACGGATGTTGGC 
CTGCTGTGTGGCTCCTGGCGGAACAGAGAGGCCTGGC'fGGGTGCCACCCCCAGGGCCCCCGCCGATGACACGG 
GCCGCC-TCTGGGCTGGGCGGGCAGGGCGGCCAGGC 

agggcagcctcccatggcgtccccggctgtcaccacggcttctcggaccagttgtaccgccagcgcaggaagc 
tgattgcccagatcgccttccagtacaggcagtaagtccc'i'ccagggcctcagcctgggggcccagacctcag 
cctgggcctcacgccagacctgggggtggagggaagc^;aggttctctttgtcaccaacgccaccaccttcact 
gtcaccatggtcaccgactctgggtccccaaatcacagctgaggaaactggggcacagagtggttaagcatct 
tcctgaagccacacagctggcggag:;atttggccccggcccctcctgcggctcccacacgtgctccctgaggg 
gccc ggg act gacagc tg tc ccct cctc agaggtg 

accctattccccgcgtggagtacacagccgaggagattgccacctggtgaggccctgtgacagcggctgggag 

GGGCGGGAGTGGGGGAAGGGACAGGAAGACCTCAGAATTCCCoCGTf jGAACGTGGTGGCCTCTA'iCATGA 
Contig 3 (1500 bp) 

GGGGAGGGGATGCTCAGACCCGCTCTGGGAAGAAGAGAGCCTCAGAAGAAATCCCTTCCCAAGGGTCACGCGG 
TGGAGCCCAGGGGCCCGCTAGGCC5CCGATTCCCACAGCTCGTGCTGCCACCTGCTGGCGCTCCCA(;GAACTGC 
GGAGGCGGTGGGGGCCCTGGA7GGGTCCGGCAGTGGGCTCGCAGGAGACCCCTGGAGGGGCTGCGGACACCCC 
AGCTGCCACTCACAAGGTGCCCAAGCGGCGGTGGCAATC.UiCCTGAGCCTCTCCCCCCCTCCTCCTCCGCAGGA 
CATTGGCCTCGCATCCCTGGGGGTCTCGGACGAGGAAAT TGAGAAGCTGTXCACGGTGGGTT TCT CCCCC TGC 
AGGGCCCTGGGTTCCAGCCAGGCCCTCCTGTCCAA 

GGGGTGTCGTCCTCACGCTGTGACCGCCCGCGAGCCTGGATCGGTTCTGCCTGGOTGGGCGGTGCCCGGGCCA 
CGGGCAGCACGGGCAGCGGTGCGGGCCCCAGCCGTGTC7GAGCCCCCTTGCCGCCTGTCCCCACCAGCTGTAC 
TGGTTCACGGTGGAGTTTGGGCTCTGCAAACAGAACGGCGAGGTGAAGGCCTACGGGGCTGGGCTGCTGTCCT 
CCTACGGGGAGCTCCTGGTGAGGCCTCCGCCACGCGCTCGGGCCTGGGTCCCCGGGvGGAGGTGACCCCTGCGG 
TGCCTTCTGGATTCCAGCTCTCGGGAGGCTGGAGCGAGGGGCTGCCCTCCTGGGGGCACCA/vGAAAGGTbGTC 
TGCGCCCCTCTCCACACACCTGTGCCTGGGCCCTG 

GGGGGACCCCTGCTGGGGGATGTGGGTGCACAGCCAGGGCCACCAGGGAGTCAGGAGACGGGGCTCCCTTCCC 
TCGGGTCCCTGAGACCCCTGGCCTCCCGCCAGCACTCCCTGTCCGAGGAGCCCGAGATCCGGGCCTTCGACCC 
CGACGCGGCGGCCGTGCAGCCCTACCAGGACCAGACCTACCAGCCCGTCTACTTCGTGTCTGAGAGTTTCAGT 
GACGCCAAGGACAAGCTCAGGTGGGCCGGGGCCCGGGGCCCCCAAACTGGAGGATCCAGCCTGCAGCCCCGCC 
TATGAGCCCATTTCCCAGCAGAGGGAGCTGCTGCGGACCCCACCGTCACAACCCCC^TCCCACAGCTGGAACC 
CCAGAAAGCCTGCGGAGGGGGGACCTGCAGGGCTG 

T G G C CAG GT ; ~--^G C» CCAGGT CGAGGC C AGGC T T T T AG G GGT G AAG T C TG ACTT TGT AAG AG GG GGT G C AG GG T 
CCTTCCCAGCCTCCfCCCCTCCGAGCAGCTGGGGGCGGGGCGGGGGTGCGATGAAGGCAGAGATGACGCAGCC 
ACCCGTTCAGCCTCAGGAGGCGCCTCCTGTCCAGCCAGGCTCCTGTTGTCACAGCGGAAACTGAGGCCCCAGG 
TGTGTGTGTGGGGGGGTGATTCTCACACACAAGCTTAGGGACAGGGACATAACGGCCTCTCCAGGGCACACAG 
TCTGGAGG 

Contig 4 (3024 bp) 

TTAANTCCANGTTGGCCCGACAAGTTTTCCCCATTTGAAAAGGGGCCAGTTAAGCCCCAACNCAATTAATTGG 
AAGTTAGCTCCCCTCATTAGGCTCCCCAGNCTTTACNCTTTATGTTCCGGTTCGTATTTTTGTGGGAATTGTA 
GCGGATACAATTTCTCTCAAGNAACCAGCTATGCCCATGATTACGCGGTACAGTAGTTCATCAGTCCCCCCCG 
CCCATGGGACAGCGAAGGGAACCACTATGTCGTGGGGCCGGGTCTAAAGGGGTCACCACCAGGGAGGGGCAGG 
GGCTCCAGGAGGCAGGGCCACTGAGCGGTACCTGGTGGGGGGAGGTGGTGGGGCCACACCCAGGAGTCCTGTG 
CCCCCCCCACTCCCGCCGTTGGACATGAGAAGCAGGGGCCAGCCTGCGGGTCCCTGAGTTCAGCGCCCCCCCC 
CCCCACCGCCGCAGCAGCCCGGGGTCTCAGCAGGCTGCTGTGCTGGGGGCGGGGGCGCTTATGGRGCCGGGAG 
CAGCCCCCCCCCACGGCTTCAGAGCATCTCTGGGGCCTCAGGGATGGACCGGGGTCTGCRGGCAGGTGTCCTC 
TCGCGCCCCCACTCCCTGGGCTATAACGTGGAAGATGCGGCCCAAGCCCGGKCGGT7TGGCCTTTGTCCCCAG 
CCAGTGGGGACAGCCTGGCCCTCAGGCCGCTCGT7AAGACTCTAATGACCTCAAGGCCCCCAGAGGCGCTGAT 
GACCCACGGAGATGATCCCGCAGGCCTGGCAGCAGGGAAATGATCCAGAAAGTGCCACCTCAGCCCCCAGCCA 
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FIGURE 6, CONTD. 

TCTGCCACCCACCTGGAGGCCCTCAGGGGCCGGGCGCCGGGGGGCAGGCGCTATAAAGCCGGCCGGGCCCAGC 

AGCTGGGTCTGGGCTGTCCTGCTGGGGCCAGGGCATCTCGGCAGGAGGACGTGGGCTCCTCTCTCGGAGCCCT 
TGGGGGGTGAGGCTGGTGGGGGCTGCAGGTGCCCCTGGCTGGCCTCAACGCCGCCCGTCCCCCAGGTCCTCAC 
CCCCCGCCATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCSCTCTGGGCGCCCGCCCCGGC 
CCAGGGCTTCGTGAACCAGCACCTCTGCGGCTCCCACCTGGTGGAGGCGCTGTACCTGGTGTGCGGGGAGCGC 
GGCTTCTTCTACACGCCCAAGGCCCGTCGGGAGGCGGAGAACCCTCAGGGTGAGCCGAGGGGGYGTCCCGGGA 
GCGGTYGGGGGAGTTTTTAAGGAGGAAATTGGTAAAAGTGACCAACTCCCTGGGAGCTGAGCCCAGAGACACC 
CCTCCCACGCCCYGGTCCCGCTCGAGAAGCCCCCCTTCCCTCCCCTCCTCCCG 

AGGCGGCTCCAGGGAGGAATCTTACGGAGTCAAGGCCCGGGTGCCGCTGGTCTCCGAGTGACATCGCCGTGGT 

GTCCCRTCTGCCGGCCCACATGCCCGTGAGAGAWGCCCCATCCCCCTCCGAGGCGGCCCCGTGCCGGGCAGGC 

GGCGGGAGGCCCAGGACCGGTGGCrGCTGCGGGTTCCACTCCAGCGTGGGCGGGGTGGGGGGTGGCTGTCTCT 

GTGTGACCGGCTCTCCCCGCAGCAGGTGCCGTGGAGCTGGGCGGAGGCCTGGGCGGCCTGCAGGCCCTGGCGC 

TGGAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGCACCAGCATCTGTTCCCTCTACCAGCTGGA 

GAACTACTGCAACTAGGCCGCCCCTGAGGGCGCCTGCTGCTCCCCGCACCCCAAAACCCAATAAAGTCCTGAA 

TGACCCCGGCCGAGTCCTGTGGTCTGTGTGGCCTGGGGCGGGGGCCCTGGTGGGGGAGGGGCCAGAAGGCTGT 

GGGGGGCCTGCCTGCGACCCCTCTCTGCTG'rCGCCACATCGGGTGCTCTAAGCTTCCTCCACATGCATCGGGT 

GCCCACAGGCACATGCCCACCGGGGGACCAGGGCCCAGGGCAGGGCCCTTCAATGTGGCC-AGCTCTCGT7TTC 

AGGGCTCCAGACACCCCCTCCTGGGTGCCCACTGCTGCACAGGGTCACTCTGAGGGTCACAGGGCAGCCACCC 

AGACTGCTCTTGGGCACACAAJ\ATAGCCCAGGGGCTTCTTGGCCTGGCTGCRGTCTGGGAGGTCAGAGAGTGA 

CCCCGCGGGACCAAGACCTGGCCAGCrrrGCCAGTCGCCCAGGCCAAACCAATCTGCACCTTTGCTGAAGGTTC 

CACCCGGGCCAGCACTGGGGGCGGCCGGGCCTAGAGCTGGGCGCCCGGGCCCCAGGGACTGCACACCCGCCAG 

AGGTGGGCCTGAGGGGTGGCAGCAGGCTCTCCGCCTGGGACCCACCCAGCTGGGCAGCTCACCTCTCAACACG 

AGGCTCTCACCTGTGTC-:71X:(:CC'rGCCGACGGCCACACAGACACCCCTGGGGAGA.^GTCACAGGCCCGGAGCA 

GGCCCCGCCCCTGGAGAGGAGGCCAGGGCTGGGCAGGCGGGTGGCCGGCCGGACACTGGACCCGGAAGGGGGG 

TAGGCGGCTGGGATGAGTGGCGAGCTGTCCATGGGAGCACCCAGCGGCCCCATTGGCACCAGTACAGGCAGGG 

GCACCTGCAGCAGCTGAGCiTAGGTGGGGTCCCCGGACTGGTTGGTGTCCGGCTGCCCTCTGGGAGGCAGCGGG 

CTGAGCTTGTGGTCCTGGCAACCAGGGAGACCCGTGACCACCCTGCTGCTTCCCCTCCCCCCGAGGGCCAGCA 

GACTCCri'TGGGACTCGGGGCCCCTGAGCCGCCGCCACTCGCAGGAC-l'CACGCCGTGTGCGGTCCTGGC-TGAG 

•fGGGGGCTTGGGAGAGGGTCACTCTTGTCCCTCGGGTGGGGAAGGCTGAGAGTCATGGTGTGACAGGGCCCTC 

GGCCTGCCGGGTGGGCGGTGTCCCTTCTCCCGAGCCCAGATCCCCGGGTAC 

Contig 5 (1730 bp) 

CGTCACCCGCAGAAGCCAGGCCCACAGGCCTTGGCTCAGCCCGTCCACCCAGGGCCACGTTCCGCCCCTTCTG 
GCAACTGGAGGACAGCCCGCCCTCGCCCTCGGACCTGGC7TCGTTTGCCCTGGCATCTGGCAGTGGCCGGCAC 
CTGCGTTCAGCCCTGGATGACACCCTGGCGTGAGCGGTGGGTCCCCG7GCTGAGGGCAGCGCCCACACACGTC 
CTGCTCAGTTGCCTTGTGTCTGCTCCGCATCCCGTCATCACACATGCCATGCTGGGGCACCGTAGCGCCTTGC 
CCrGTGTGGCACTGTGGCACTGTGTTCCTGATCGGAAGAGTGACJGCTGGGGTCAGGCCCGCTGCTGCCCACCC 
TCTAAGGACATTCTGCCGGTGCAGC7GCCTCGAGG 

CTGGCCCGCCGGATTGCATCTGCTTCTGGrAGGGArGAACTGGCP.CCTCTGCCTGACCATTAGGGCTGTATTT 
GCCTTCTGGTGTTGGCAGTAAATATTTACTGTCCCTCCCTGTTCCTCGAGGCCCGANCCAGTTCCTGAGGGGC 
ATGGGAGGTGGACACAAAGGTGCCCAAGCAGCCCCCTGCTCTTGAGGGCCCACTGTCTGGTGGGGGCCAGCCT 
GGGAAGGAGGAGCGAGACTAGGAACCAGAGGCCTGTGTTGCTGGAAAAGGCCCCCTGGCAGAGTTCCGGCTGG 
TGTGTGTCCAGCTAGGCTGTGAGTCTTCAAACTGGGGAGCCCGGCCCCTGGACCCAGGCAGGGCTGCACCCCT 
GGTGCCAGTGCTTCACTGGGTGGGCACCTGTCCCC 

ACCAGCCAAGGTGGTCCC-AGCGGTCATTCACAGACAGAACGAGCAGAGGGCGCCAAAGCCCCACTTTTGACAA 
ACTCCCCTTCGCCCTGAGCCGAAAGTCCAGGCGGCAGG7GGACCTCTGTGGAGGGCTCTGCCACCCCTGCTGC 
CGCTTGCCAGCACTCAGAGCGGGTGCGGGGGGTGCCCAACAGGCCGGCTACCCTGAGCTCTGGAGGCGATGGA 
GT7TAGGAGGGAACGAGGGGACTCCTGGGGGTGACTTTCTTCAGCGCCCACATTGCGGCCCAGCAAACCGAGG 
CTGGAGGAGGCCGGGCACCTGTGCCCAGCTGGAGCCTTTCCTGAGGGTCTCCAAGGCCTGGGGAAATTGAGGC 
TGGGGGCTGGGGGGTGTCACTGTCGGGCCAGGAGG 

CCCCTCGCTCTGATTGGAGCCGCCTCGGCCACTTGAGCCAGGAGCCTCACATGAGGCGGGGGCTGCAGGGACA 
GGACCCTCGGGGCCCGGGAGGCCTTGGAGGGGGTCCAGCTGGGCCAGGGTTCGTTCTTTCCCGGGTCCATGTC 
CACCGCCCTCCCGCTGCTGGGAGGAGAGGAGGTCCAGGGCAGAAAGAATGCGTGGGGATGGGGGGGTGGTCAG 
GGGTCTGGGAGCTGTGGAAACAACAAACAGACACCGAGGTCCTGGGGCGCCCGGCCCCCCGCCCCCTCCGGCA 
CTGTTGTTTCTGGCCGGGGTGCAGGGACAGCGAGGCAGATTCCTTCGAAAGTGGAGACTGGCGGGGGGCCCC'l' 
CGGGTCCTCAGCTCACCCCCTGAGCTAGCCCGCCC 

ACTCGGCTCCAACCTCCCGCAGGCCCCTGGCACGGTCTCCAGGAGTCCACTCAGGGGTCCCCAAAGCTGCCAC 

CAGGAGCTGGGCCTGGGTCTGTCACCACCCCACCCCACCCTCCAAGTCTGAGATATG 

Contig 6 (4 83 3 bp) 

atgtgagctccacagcatgagccctcggccccactgctgtggccttgcggacattgaggtgtgtgccgcccag 
cccgaccacaccctggcctctcagggtgcccgtacagaggcggctgggtcgtangaggtgcggggctctgggg 
accgctggtgagttcaggacgggggtcatgccacctcctctctgaaggtttggtgaggtggcccttctcttat 
cgtgatgacaatactgatttctggaagagccaggtgttttctgaggctgtggttgcacttctccacgtggcca 
caaggtgccgggctcgggtcagatttgagaagccctgcgggagcgggtgtcatgcgccagattcagc'ttgcct 
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FIGURE 6, CONTD. 

CCTGCGGGTCTGGGGTCAGGACGTGGTCCCCAGCAGTCTGCTCCAGAGCCTGTCAGTGATGTGTGGGATTTTA 

CCGCTAGAACACAGTTTCCTCTGATTCTCAGAAACCAGCAGATGCTTTAGGAGGGGCGTGCAGGTTTCACCTG 

TGCTGCANNGCCCCCTGCCACCTGGTCGGAGCCNCAAGACGGCATCTAAAGATCAGTTCCTCATCATCAGTTC 

CGCAG7GC7GGGGTGGGGGCAGA7GAGAACC7CAGGGC7GGGCGCAGAGG7GGGGAGCCCGCCTGGACCCCGA 

CACTGCAGGGGGGCCTCCCCCTTGTAGGAAGAACAATGTCGCTTTGCCACCCAGCCCTCTCCCCAGGGTGCCC 

CGAACTGTTGCrCCTAAGACCTCTGGGCTGTGTGCTGTAATTCTA-TAAGTGGCCACCAGGTGTCAGCAGGAGG 

CCACTTAAGCATCCATGTGGCGGAAACCTGGAGCTGGGGGTTCCTAAGGGTCCCTCGAGTGTCTGCTGAATAA 

ATAGGCGCTGACCTGATCCCCAGG.AAGGGATAACCCTCTCCCAGGCC7AAGAGGCAGTGGGGCAATGAGGTTT 

ATGTGTCCACTGTACCCCCAAATTGTCTCTTCCTTCCCTCTACCCTGTGTCCCCACCGTGGACGATACACGGA 

GTGCGAGGCTGCGGGTCACAGCCCTCACAGCCCCAAAGCTGCAGGTCCTGCCTCAGGGGCACCGCAGCTTGGC 

TGGTCCCCCTTGGGTCCTCCCCACCCTGACCCGTCCTCTGCTCCCCTCCCTTTGCTTAAATGCTCTGCGTTTC 

AAGGTTCTGATGGAATAAAATAGCCCTGCACTGGTGTGTTCCTCTTTGGGGCTGTGCCAGAAGTGGGAATTCA 

GACCAGGGCAGAGCTCAGATTCCACATACTGTGTTAGGGATGGCAGG7GCCACATTTCCAGGAGTTTCATTGG 

TGGTTTGTAAATGCTACTTCCGTTTCAGCCCCTCAGCTGCCCACCTCCTCAATTTAGGGACCCCCCCCTTTGG 

CGGGTTGCCCATGGAACCACATCATLTGGCGTGGGGTGAGCCCTTTATCCTCCCTGGCCCCACTGGGAGGGTT 

TGGGGAAGTCCCAGCTAAATTTCTCCG7AGGGACCTGGAAGGAGCCCTTGTGACATCTGGGCACAGATAAGAG 

GTAGGGGGCACAGGCCGTGAACACTTGAAGCTGCAGAGCCCACAGCAGAGCCAGCAGGAGCAAGTGACTGCTC 

CCCACCCCAAGAAC7GTGGGCTGCGTCACACACTCCCCACTGTGTGCCC7GGACCTGACAGGGCCT7TAGCCT 

CCCTGCATCCCTCCCCACCCAAGAACCCAGTGAGGGACCCCACTTGCCCCTCCTTAGTGTTGTTATGGCTCTG 

GCGCATCTGCATTTTCTTTAGGACACCCCCAGCTAGATTTAAG'I'CCCCCCAAGTGTGACTCTTTCCTCCACTG 

AAAACCCTGTCCTCCCACCAAAGGGCCCTATCCCTTTAGCTGAGCCAAGGAAATTCAGGAGCGGCC7TGAATG 

ACAA-AGGAAGAGGGGGAGAGTTAAACCCCA^vCACTGCCTGGCAAGCTGGGTGGGGTGGACACCCCAGCGTGCA 

GGGG7GCAGTGAAGGTAGCCGCTCGTGGCCTTCTGGAAACTACATGTGACTTTGCCATTAGGTGAG7CTTTGC 

T7TGCCCC7GCTCTA7CTGCAGGC7TATGGAAGAAGTT7AAATTCCCAGGGACACTTGG7CTAACCAGGCAGC 

GCTTGTATCTGGGCCCTTCCCCAGCTGC7GACCACTCTGAGTCTGCGCCTTAGTTGGAGTTT7GGCCAAGCTC 

AAGAGGCTG7GGACCCCAG7CA7CCCACCCAGGGG7GCCTG7GGGGAGGACCC7GCTGCC7GCCA777GC7GC. 

AGTAT7GTCACTG7CCGGCACCACACAi:ATGG7GCAGGGGG7GGTA7CAGGTGCCACTGGGGAAGGGAGAAAA 

C7CCCAGGTGAG7CCCCTGCCTCTGGAAGCAAGA7GGACATGACCGCACTG7GT7GCAGC7GCA7TGGGAGGG 

LX:(:CAAC:AJU\(:.A7TTTTC7GA7C77TCTCGAACCC7GCTT7TCCCCArCAT(;CCCCGCCCCCAT7T7ACCCG T 

GCCACGCCCAC7GG7G7GCCGGGGTGTCAAC7GACTGACAAGTGTCAA7CTACTGAGGCCCTGCCCAGTC7CC 

ACCCCCCCACA7AG7CCCACC7CCCAGC7GGCAGGGAGAACT7CCAGC7AATGCCCA7GCCCACAAA7G7C77 

7CTGTCAGCCTAGAGC7GGACCAAATCTCCACCCTGTAACA7GCTGTGCCCTGGCGTCGGAAGG7GCCAGAGC 

CAG7TGCCCCAGCAGCCCCAGAACCAC7AAGTTCGCACAAAGCTACCCAAATT7GGAGGGGCTTGGGGAAGGG 

CATGGAGGGGATGAGGAGGTGAGGGGCAAAAC7AA77TCAGT7ACCAT77GAGCAGG7GCCACGC7C*GCG7G 

GAGAGGC7CTCTTGCrTGTAGGGACCCAT7A7GA7GCACACGC7AAAAGCGCCCT7CACCATCTC7CCAGCC7 

CAGCT7TG7CCCCC7CC7CCTCC7CAGCGGCAACCCGGC7GGAGGGTC7GGCCAC7ACAGCCAGAGCGCCCCC 

TAC7TTGGTGGCGACTGCTACTATTGGCCCAACCAGCGGATCACCGGCCAGGCAG7T7CGGCAGAGAG7CTGG 

GGCACCAGTGACTCCCCCCTCCTCTTTATCCACCACCCAGGAGCT7CAGGGAC7ACACAGCGACTAGAGGGCA 

GG7AACTGG7C7GCCC7CCC7AGGGC7GCCCCC7CAGAG7G7G7GAGAAAAGC7GCA77GAG7G777GGG7GC 

AGG7GGGCTGGGGGCTTGGGGCAGCCAACAGGAACGGCGt;GACCTCTGCTTCCAGAGGACCCCAGA7CC7GGC 

AAGCTTCGACT7TGGAGGGCACACCAAAGACAGGTGGAGAGGGGACACTTCCGTCTTCTGTACAGACGCCCAC 

CCGGAGCCACAGAGGCTTTTGCAAGGAAAATAGGTTTTCCCTCACTAATGCAGCAGGCAAAATGGGAGGGCCA 

GGGGTCGAGGGTAGTGCCCCCGCCGCCAGCAGGAGGGCACAGc:TC7T7C7GCAAATGTAJVAAAAGCAC-GGT77 

77CTGTGTGAGAAG7TCCCTC7TGCTGCATGTCCCCACCCCCGCCACCAAAGACAAACAGGACACTGTGCAGA 

GGGGCCAGAGCCCCGAGATTT7GGAGT7GTTTTTATA7GCATATATACCAT7TTGAAAGCAAAGCT7CCCTCT 

CCCC7ACTCCCTACATCTCCCCCTTCACCAAAAAATCCCACCACCTAACTGGAAAGGGGAGTGAGAAGGACGA 

CGAAGGGGCAC7GTCCCCTCCCG7CCCACAGCGGGAC7TAAAACGTACAGCTTTTCGCCTCCGGACAG7GTGC 

CGCCCCCTGGCCCCCGTCACGCTCCCCTGCCCCGGGGGCTGAGTGTGGGGCCAGGGCCTGTCTCCAGGCA7GC 

ATTATTTTGTGCATGAAGGTTTTGTCCCGCCCACCCAGGCTGG7GTTGGGGGGAAGGGGT7CATTGCTCCAAA 

GAAGCCCA7CTCCCCCCTCAGCCACCTTCAGCCGCCT7CGCAAGGCAGAGCTGTCTCCTC7GCTGTGTGCCTG 

GCCCCCTCCTTGC77CTATTCAAGGTGGAAGTGTTGGGGGGAGGAGAAGAGT7TTTATAT7G7GTCTG7GATC 

CCCCGAGGCAGGGCATTTGTGTGCGGCCCCCCAGCCCCCAGGCCCAGGCAGATGGGCCAGCCTGCCCGACAGA 

AGGG7CTCC7GCTGCT7GGC7GCAGGGAAACCCAGC7C7GGG7GAACCG7GGGCACC77CC77CC7CCA7GCC 

CTGTATTTAAAGAAGGAGAGCTGGGGGGCCAGAGGCACAGGGAGGGGAGCCACGGCCCCAGGTCTGACAAGAT 

GACCTGCGGGCCTCTCCACCCAAGAGTCGGGGTGGGGGGGCGGATTTGGTTTGAAAAGAGAACAAATAGGAAC 

ACAC7C777A77T7CGCCAGG^GCCG^GAGTCACCCCTGJUVCTTGAGG^GAGCAGCCGGATTCCAGCCCCC 

AG^CCCA^GCCCCACATCTCCTCGGGCTO^CG^G^GCC^ 

CAGGGCTGCCCGAGACCCCAGCCCCCAGGTGAG^TGCTGCAGCCTGTGGCC^ 

AACTGAGGCGGGCAGCCCACCCAGCCCACAGCGGTGAGTGTCTCCAGACCCCAGGGCAGGGCCCGG7GTCCCC 

CGGCACAGAGAGCTGTGC7GCAGCCCCAGACCTCCCAGGCCGTTTTAGTTCCCATCTCCCCTTGGGGGAGGGG 

TGGGGCTCAGAGGGGCTGGGGTGCA7CCGCAGAGCTGGGGTGCAGGGCTCCAGGTGCCTCTCTCCCAGGCGGC 

7GGCCCGGAGGGGGG 

Contig 7 (2014 bp) 
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FIGURE 6, CONTD. 

C7GGTTTCGCACTCCTCCGGGGAC7GTTGAAGTACCCGAGAGCGCNCGCGGAGCGCCGGGGCGAGCGGGGGTG 
GCCGCCGGGGGTGCTCCCGGGdcCCCGGACCGAGCCAGGGACGAGCCTGCCCGCGGCGGCAGCCGGGCCGCGG 
CTTCGCCTAGGCTCACAGCGCGGGAGCGCGTGGGGCGCGGCCGCTGCCGGGAGTCCGCCTGCCTCCTCGGAGG 
CGGCCGACCGGGGAGCCTGGGGGACCCCGAGCGCCCGGGGAGCAGCGCCCCGACACGCCCCGGGCCGCTCTCG 
GCTTCCTCCCTTCCAGCCGGCGCCCGCGCGGCCGGGCTTCGGCACCGGGGCGCTCTCAGTGGCAGGAGAAGCG 
TGCGCTCCCGCGGGGTGGGGGACCCGCAGGAAACC 

CGCACCGCCTGGAGCCGCCGCCGCGCGGCCAGCGCTCGCGTCCCCCGGGGAGGGCGCCACTGCTCCGCGCGCG 
CGTCCCCCGACGCCCCGCGCGCTTCCCCGGCCGGCCCGGGATCCTAACCTCTCTCTCGGTCGCAGCCCCGCAT 
CCCCAGGCCTCCAG(JCCCCCGGCGACTTGCCCGCTCCTCCCAATTGCAGACACCACTTTTTCTGGGACCTCCC 
AAAGGACAGCCTGGCTCCAGGGTCCCCCAGATACATTCACCATTTCTCCAGATCACAAGTGGGTTTTTCGGGC 
ACTAACTTCCAGAGACCTCAAAGCACATGAGCCCCTACTGGCTTTCCCAGGTTTCCACTAGTGGCCTCGGTCC 
CCACCTCACTGGGGArrGTCTCCCACGCTCTTCGC 

GGTGTGATCCCACCCATTCGCGCCCAGGTCCCGCAGTGCCAATCCCTCCTCTAGAAA^CTT.AAACACTGACTC 
CTGGTCTCGGGGTGAGGCTGCCCAATG7GCCTGACTCCCCAGAAKGTATACCAGTGTTTT7CTGGCATTTGGG 
CACCGTTCCCCCAAAACACG'rGAAGCTCTTTTCCCGCGTCCCCATAATTTTGGACGCCAGGGGCACCCAAGCT 
TAGCGCCCCTGTTTGGCTCCCCCACACCGCGAACCCCTGCTCCCTGGGGTTCACGACAGTTTGGGACTTTATC 
TGCCAAGTTCCACAAACTGATTGGCCCCAAGCTGGGGTCCCTAAATTGTACACAAAGAACCCCAGCCCCCCCC 
CCCAACTCCAGTACAGGAAGCGATGGCCCCAGGGA 

CCCTCGGAGTTGGAACGTGGCTTCCTAAGCCTTCACCAAAATTGAGGCTTTCCGCGCATGGCGCGCTGATGCC 
CTTGCTGAATCAGAAGCACTCTGCCCTCTGATTCCTGCTTTCCACAACCCTGAGAGCATGATTTCTGGTCCCC 

caaactcactgagcaaaaatctttttgtgggggctgcaaagataggaggca?tt;;tctccgcacctc:tccaaa 

CTCCCTTGCCTAT^TCAAGTTCCC'l'AAAACTTAGACAGAGCTTCCCAGGCCCCAGAGGCACACAGAGCCATT 
ATTGGAGCToCGTTTAATGATGACAGGGACCA1 , GGG1 , ''ATGCAGCTCCCCCAAGTCACAAATGCCCCAGGTAT 

ccttcgctc-::agcc:aagcccaaaccaaac?cttgc 

acagatcccatatcttgttatgtcaagcgctttccgtgtcccagtaaacaaatagtctgagtgttttctccac 
ctcataacattcggaatattaaaaaattccctgggcccccggacctgacagacaagaatccgggcttcctaaa 
attcacaac7gat1'cccaaatcc:ca{;cccaacgccagaccctc?ccc.aatctggagcccctccgactggacac 
actggactcctaagtattacgcgctgtcctccagc;caccccaaatgcattcaaagtgacgctttggtcacaga 
a^ggcactgatttcttgggctccaaagcagcccatgcaccrccgagtcaccccaaa{:ttagtc:a(icatttcc(: 

GGCrCTCCCrrCCGCACrGCAAACTCXCAACTGCGG 

ACACCGGTTCTTCAGGACCCACCGCCTAGACGGTCTTAATCCCTTTTCCCCCAGACCTAGATTC 
Contig 8' (371 bp) 

AGATTCAAAAACTATTTTTCTGGGGCCTCCAAATTGAGGTGCrGCirrGCCACTCCTCCAAAATAAACTCAGGG 
GTTTTTTGTTTGTTTCTTTTT*"7GTTTGTTTGTTTTTTT7TTACCTTCCA.CGAAACAATCGAACTTTTTTGGA 
CCATTGATTTATGGGTCCCCTGACTTTATGACCCTTGCCCCAAGTCCCCCTAAATGTAGGCCATTTTCCACGG 
GCCTCCCAAAATGAAAT7GCCCAGA?CCCGCCGAAAAAj^^ 

CGCCTGCGGCTGACACCrCTCC7T(:crrACTAACCAGGTTCCCTGAAGTTTAGAGATCACTACCTAATGAACAA 
A7CCAC 

Contig 9 (2415 bp) 

CCAAAACTGGGGCCC7ATCTTACTAGGGTTCCCTAAA7GCAGACAGCGCCCGGGA/^\?AGGGG^GT?TTTTT 
TCCTGTTTGCCAAAAATAAACI-AATTGAAACCA^ATTTTTAGAATTAAAATCTAAAATGACCTTGATTTTCTGC 
GTTCTCCAAATGTAC7TTTCACAGCCCAGGTTGCCCCCAGTTTAGACGGTGTTGCTTGAATCTCTAAAGCACC 
CTGAGGATTTTTCCCGAGGAAGCCACCACAACTACGGAATTTACTGTCCrrCGGGCCCAC.AA.GCCTCCAGGCC 
ACCAACTTGGATTTCTAAACCCTGGAAA7CAGCCTCCACTTCCCTCCGCCACCCCGAGGGTC7GCTCAGACCC 
CCCAAACGTGCCCGCTGTTCTTCTCCCCCCAAATT 

T7ATT7AGAGAATATGCC7C7C7CGGG77C7GCCAAGTTTCCGGCTGAGACT7CCTCGGTCATCCCCAAATCC 
7CTTCCCGACAGTCCGGGAGCCCCCACAAGCTTACCGACCCACATGCTGGGG7CCCCCAACT7AAACGCGATC 
CCCTGTCCCCCAGATTCACCGAGTGAT77CCCTGG7CC7CAGACTGGGAC7C7777AC7GGAG7C7CGAA777 
AGCCATTAATCACAGTTCTCCACTCCGACGCAGGCTCCCTTGGGTCCCCACGTCGGGGACATGGGTTCTCTTG 
CCTGCAAATCAC(X;7GGTCTGAC77GCATTCAGGCCTT7GGGCATTGTTCCCCGCCCGCCGCGGTCTCGGTTC 
TCCCCCCATCCCGCGCACGACGGGCACTGGGTCTG 

GGCCTCTTGGTGTCTCCTACAAGTCCCCGGAGCTCCTCGGACTTGGGAACTGTCTCTTGCGTTGCCCAAAfAC 
ACTCGGCCCGGCAGTGTGTCCGCCAGGAGGTAGGCAGAGCTTCTCCCGCGTCCAGGAAAACGACTGGGCATTG 
CCCCCAGTTTCCCCCAAATTTGGGCATTGTCCCTGGGTCTTCCAACGGACTGGGCGTTGCCCCCGGACACTGC 
GGACTGCCCCCGGGGTCTCGCTCACCTTCAGCGCGTCCACCGCCCGCTGCAGACJCGCTC^CTCTCCGTCTCTC 
GGCTCCCAGCGCGCTTGGGGACGCAGCd'CCGGGCCTCCAGCCTTGCGGTGAGCTCCCCGTCGCCTCGCGTGT 
CCCGGCCCGGCTCCCAAACCCAC7CGCGGCCGTCC 

CGCTGGGGCTGGCACTGGCC7CCGGCGAC7GCCGGGGACACGGGAGCGGAGCGCGGGAGCCTGC7GCAGGCCA 
GCCCGTCGGCCGGGCCGCGCGCCCTGAAACGCGCGCGGCTTTCGTTTGCTCTTTGCAAAGGTCACAACCG7GG 
GGAAAACGCC7CGGCGGCCCCCAAGCGGGGCAGGCAGGCCGTTGGGAAGGAGGGACACGCGGGAGAGGAGCAC 
CCCGCTGGGGCGGCGCAGCGCGGCGCCTCCAGCCGCCGGGCGGAGGATCCCGGGAGGCGCGCGCGGAGCGGGG 
GCGAAGTGATTGATGGCGGAGCGAGGGGGCCAGCGGATCGCGGGCTTCC3CCGGCGGCGGCCCCTTCCCCTCG 
GAGGGACTCGGGCGGCCCGGG777CTGGGGGCGGG 
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CGGGGCGCGGGGGCTTGTGCGTGGTCTCCACTTGGT.^AAAATCACAACGACTTTTTACGTCGCCCCGACTCTC 

AACGCGCTGAGGACGGGGGAACCATTATCCGCATATTTTGGGTGGGCCCCCAAAGCGAGCTGCTTAGACGCGC 
CCCGGTGAGCTCGGTCCTGCAGGTAGGCTTGGAGCGAGGTTCCCCGCCCTGCTCCTCTCTCTTCGGGCAGGCG 
CGGCCAGGCCGGCCGGCCCTCCCCACGTACGGCACCTGGCGGCCGCCGAGACGACTCCCCGGTTCCCG^ 
CACCGGGGGGCGCTCGGGCTCTGGCTGCGGCTCGA 

-t^^I5 gg ^T g ^ cgggcaggtggaggctt 

^TCCCAGCGGGACTCGGGGCCCCCGGATCCAGCGTCTAGCCACCTGTGCCCGCACCGCCGCGAGGGCTTGTGA 
GAGG ^ GGACCCTGGCCGCCCCGCGTCCCC CCGCGCACGAATGTAGGGAT 

GGGGCCCCCATACACTTTCGTACAGCGATTCGGGATTTCTCTCGAACTCTGCAGATCTGTATGGCAAAGTTGA 

tggcctgcattatttttctgataattcagcgaaagatggc^ 

GAAACCCAAATT AACGATCTGGTCAACGAACAG AT -w*™ ■ 

ACAGCATACGTTTTT 



^ vwwwvwiw * vjrtunu x v. ib i i*tb(jHjL.biaAbCTGGTGGACACCCTCCAGTTTGTCTGCGGG 

GACCGCGGCTTCTACTTCAGTAAGTAGCTCAGCGGGGCACGGGGGCGGGGCGGACACACCAGGTGCTCCATCG 
GTGC7GCCCCGGTACCTGTGCGGGTCCTTCGGGATGGATGGTGTGGGGGACGGGGGGCGGGGGGCGGCCAAGG 
GAGGACCTCTCCTCCGAGGGTCTGAGACTTCAGAGCGGGGGCGCCCTGGCCCTGCGCAGTGATTGGCACCTGC 

catgtgcctggctggggctc;acaccccctgacgttcctgcagcgtgactcgaaacgggaaaccgaagggacgg 

Gf( ^•*-Av,GGGGTGGGGAGGCAGACCG"*GAGTGGCAGGCGTGCGAGGGGTTCTTTCGGGCGGGGTGGCCCAGGC 

aggccccacaggatgacagcctgtcccctcctgctcctccttgacctccccacagccagggctgcaggca^tg 
acattcacccatggtattgtggtgcctgacgtcttgc^^ 

tggaat.aagatgggttga/^aaccaataagaataaaggcgcgtgtggctggcggcatctgcgagaggtcac^g^ 
tgccctccctcgcgttgggctttgggtgggttcccatgggtggggcgcgccgccatgcagggtgcccgcctgc 

TGG^^.CAGAGTGCTTTCCCGTCCTCATCTTrCTCTCTGGCCCCCGTCCCGCTCCTGAGGCTGGCTGGCTGGG 
CCCGCGGAGACCTCCGCTCCCGCCTCGTCTGTGCCCAGGGAGCAGGGTGGACCCTCCCT-GGGCTCTTGrrTG 

cacctccc:agcaggctgggcctcagtctccttacctgtaggatc;c;c;tcaggggcgtcctggagagagtcct^ 

GGACAATGGGGAGGCTGGGGGCAGGCCCAGCCTCACCCTGAAGGTGGGAGTGTGTGCTCCCCCTGGGCTCAGC 
CAGCCGCGCTTGGGGCCGGGACCG(i(.rrGGGGGACGTGGCTGGGGCAA.GTTGTCAA.GGGCCGCGAGGCTCACCC 
CCGCCCATCGCTCCCCATGTGGCAGCCTCrrCTGCAGCCTCTACTTACCCACXCTCTGAAATGGGCTG^'AAAr 
ACCCA.TCTTGGCATGCCAAJ\CCTTC?CTGTAAAAAGCGTTGCTGCTTCTTGATGCTTC' ;, GAGGCCCC' 7 G r 'CTG 
GCG J GG A :(:TCTG ^^ 

CCTGGGGAGCGGCCCC:CTCGTGCCAGGCTTCCCCGA.AAGGAGGGCTGGGCTGAGCTCCCGACCCTCTGGACCC 
CTTACCAGGACCCCTTACCAGGGGCTTCCCCCCCCCCCCCCCCCGGTGGCGGCGGGCTGGGCTGGGGCCTTTT 
CCTTGCAGCCGAGTCGGAGCTGTCCCAGGCGAGGGCGAGGAGfiGGAAGAGAGGAGGGCGTGGTTTCTGCTGGT 
CCTCACTCCTCTCCTCCCGTCTTCCTCCTCCTCCTCCCATTCCCACCTGTGTCTCGGGGTCCCGGGGCCGCAG 

gctgcccaggcgcctgctratccattggggaccgcactcgggtccccgctggccttcgggtcagggcc^cggV 

!^' ACCTATTTTCCA ^^^ 

CCAAOAGGCCAGGGGCTGGTCCCGAGCACGCCCGCACCCGCTCACCCCCGCTCTCCCCTCTCCTTCCC^GGGG 

CGTCC I G rCTGoAGGGCGGGGGCCGGGGCGGCTGGGGGCACCGTCCGTGCCCGGGGCCCCTGTGCTGACG^GC 

CCTCCCCTTGGTGCTGTGGGACTTCCAGGCAGGCCGGCAAGCCGCGTGAACCGCCGC^GCCGTGGCATCGTGG 
AAGAGTGCTGCTTCCGTAOTT^rf:ArrTr:r!rrrTrrT^r«Ar.xr»r.m 1 v^m«««««. ~ 



— w^.^^^^^v.^^v.uj.^.i ^ui^ x .HM^^A^LLCL rCTCTCGGCAGCGCCCCCCCCCGGGGGGG 

GGCTGTCTCCTCTGAGCCGGGGGACCGGGGCCCAGCCGGCTCTTGGGCTTCAAGTGCTGCCAGAGGGGCCTTC 

CCCGCTGGGGACCCTGGCCAGAAGCCAGGGCAGTCTTCCCTCTGTCGCAGGGCAGGCAGGCAGGAGGACCCCG 

CAGAC^TTGTTGTTCTGGGACAGGGGCTGGGG<MCCAGGCCCCCCCCTGACGGGCCCTTCCCCTCTCAGGACA 
ACTTCCCCAGATACCCCGXGGGCAAGTTCTTCCGCTATGArAr'PTCr;^ A.rv^a.r7>p/^r'r>r*r^r'A *r~r-r*r~i>r*r«r~^-* ^ 



AAGCGTCACCGACCCCTGACCGCCCGTCCCACCCGAGACCCCGCCGCCCACGGGGGCGCCTCTCCCGAGGCGT 
GCGGCGATCGGAAGTGAGCCAAATTGTCGTAATTCTGCGGTGCCACCATCCACCTCGTGACCTCrTrTCG^CC 

" GGAG : GG rf CGATCAGGTCCCCCTTCTCAGA 

CCGTGCCCCAACCTCGCCATGTCAGGCTAGTCTCTCCTCGGCCCCTTCCATCGCGCCGAGGGCATCCAAACCA 

GC G AAT T AG C T T T AAAAAAAAAATAAAC CC AAAATA'i'GAAT T AGCTG AAAAAAAAA : TACTAAAAATAAATTG 
GCTTAAAAACAATTGGCAAAATAAAAGAA'l"rTGGCCCCCCCCTTCCTTCTCTTTCTTTTCGGACCrTGAGTTA 
.AATTGGCTGTGACCCATCATCCAAGAGAAAGGAAGGGACCAAAATTTGCAGGTAGGCTTGTCGrCGCTCACAG 
SSI^^ CTCCTCCTGCCACACCCTCGCCGGCCACTGGCGGT ^ 

ccag.vj\cccaaacctgc:acaggtacaacatgactggccccccgcacagcccaacacctctcatctcagtctc 

CACTTAJ^GCACCTGTACCCACACGCATCCCTGCAG.AAACACACACACACACACACACACACACGCACGCA 
CGCACACACGCGCGCACGCACGCGCACACACACACTCATGCGTATACACACACACACACGCACGCACGCGCAC 
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FIGURE 6, CONTD. 

CCACACACACACATGCATTCAtACACACACACACTCGTGCATACACACGTGCGCGCGCACACACACACACACA 

CACACTCTCTCTCTCTGTGGGATCCCTGAG 

Contig 19 (500 bp) 

TGGCTCTGGCATAGGCTGGCAGCTGCAGCTCTGACTGGACCCCTTGCCTG 
GGAACC7CCA7A7GCCGTGGAAGCGGCCC7AGAAAAGGCGAAAAAAAAAA 
AAAAAAAAAAACAACCAAACAAACAACAAAAGCCAAAACACACAGAACTC 
ACAGACACAAGAAGAGACTGGTGGT7GCCAAAGGTGGGGTCGAGGGTGGG 
AAAAATGAGGAGAGGGGGCAAAACACACAAACGTGCAGCCATAAAATGGT 
AAAGTCCCGGGGACCTCCGGTAGCGCGTGTGGGGACTCGGGTTGAGAACA 
CACCGTGATGTGTATTCGCGAGTTGCTAAGAGTCCCTGTTGGAGAAACAA 
ATGCGTATCGACGTGTGGAAATGAAAGTTAACCCGACCTGCTGTCGTGAT 
CACTTTGCAACACATACAGACATAGAATCATTATGTTTTACCCCTGGAGC 
TGACAGCGTTATACGTCCCCCAGCCTCAATTTAAAAACAGCGTTGCCGTG 
Contiq 20 (400 bp) 

TTCATACTGTGCAATGCCAGCC'ITAAATGCACAGAGGAGAGCATTAACTT 
CTTTCCAGAATCACTGAAATGATACCACTCATGTTTTGCAACTTGCACTT 
GGGCGTTATTri'ATTGGTGCCGGAACAGCGGCGATGTGGCACCAAACTAG 
CGCCGCTGTTTTTATTTCCCCTCGGTATCCGCGCTCTCGCTCTCTTCCCC 
CCCTTCCGCTTGCAGCTGAGGAAAGGGCTGAGAGGAGGAAAGTCTGCATT 
CACCCATCTCCCCCTGCCTCTGTTGTCATCCTTCACAGAAGTGGTGGCCT 
GTGCGGGGAAGTCAC7AAACC7AGGCAGG7GTCCCGTSGGGTCATGCTTG 
TTACACCTTTG7GCACCTGGCCCAAGTTCTCGGTGGAGCGAGAACGTGGC 
Contig 21 (559 bp) 

AGCTAGCCCCCCCAGCCAGGGCCAGGCCTCTCCTCCCACCCGCCCAGCCA 

GCATGTCTCAAGAGGAGGGGGCGTCTMGGGATGAGGACCTGCTCCACTr. 

GGAGACACGAAGCCCCGCCGGCTCCTCCCCGAAAGTCCAGCTGCGGCTTT 

CGAGCACGGC7GCGCCCTTCGTCAATCAT7TCAGCCACAGAAGTGAAAGG 

CGCTTTCGTGGCCGAGGCAGGCGGGACACAGAATGGAATCCCACCCCAGA 

GCGAAGAGCCGCCGTGGGTGAAGCGCGTCTCTGGTGGGGACCGGGCCGGG 

AACTTCACATGGGGGTCGCTGTCCCCATCTCCCCATCGTCATTACTGCAG 

GGGCTCGGCCACACCCGGAGCTGCGGGGGCCAGTGCTGGACACTGGACC'V 

GGCCTCCGTCCTATGATGTCATGGGGGCGGGGCCAGCACAGGGCAGTGGC 

CACACCTCGGGCCTCCCAGCACCAGCCAGGATCGCACAGGGCCCCACCCC 

ACCACGGGGCATGTACATCCCAGAGGACCAGCTGAGCAAGGCTTUATANG 

GGCTTCAAC 

Contig 22 (4 50 bp) 

cgtgcagggacccgtgcgggccttcctgtggccacagacaacaaacacac 
cattatcttcagccccaccgcgcggcctgttaatgggtaaactggggcaa 
gggggcccctgcctgaggccggggtggggagcgcaaggcatggcctgtgt 
gccccagccc/vGtcc:ttcagggcgctgctgtcctgcaccgggggccccag 
gaagcagagcacccagcttc7cccctattctagaaccagcccccagaacc 
ctggacccagacccaggcccaggggatactgacagagccacggcaaggcg 
gccactccacaccccacagaggggccagcaaaccccag7cactgcgcagc 
cca7gcccagggggcacatgggacacgagagcagccc7ca7ccacagcag 
gcaggggagtgaactggtgcaaaacggggcggttccacgaaagttaagca 

Contig 23 (535 bp) 

TGCCAGAGACCTCAGAGCTGGGCTCTGCC7TCCCGGGCTGACACGGAGGG 

CTGTGGCTTCCACCAGCCCAGGCCACAGCCAGCCTGCCCAAGTCCCTGAA 

GTGTCCCCAGAGGTGGCCCTGCCTCCACGCCCAACATCAGGCCTGCTGCA 

GCCCTGGACGGCCCCCTGTCCCCCGGAAGCCC7CGGGGCTCTCTCGCGTC 

GCCTCTGGGGAACCCTCGGTAATGTGGCCCAGCCGTGCAGTGGCCGGATC.:- 

ATTTGCTCAGGGGGGCCCAAGGCAGGGGGG7GACACATGCGCAAGTACCG 

CATATGCACAGGATATGGATTGGGTGTGGATTTAACCTTTTCGCAAATGT 

C7CTGCCGG7ACAAA7A77G777C7AA7CC7C7GCC7CCC7GAGCCGG7G 

AG7CTGCCCGGGAGCTGCGGGGAGCTGGCTTGCTGAACCTGCCCTGGCCC 

CCACCCCCAAGGGAGCCCCCGGCCAGTGCTGAGGGCAGGAAGCTTGGGCA 

CAGGC7GCAGAGGCCAGCGC7GGCCTCAGTCACC7 

Contig 24 (868 bp) 

TATTGAAGACCCTATCATGAGTTCCCAGAGCGGAGGGGTGGAAGCAGGGG 
CCTACAGCCCACTCCCCATCACTCCAGACCCGTCCGGGGCTGGTGTCCCC 
7GCCCCCTAC7CC7G7CTCTGG7GGGCGGACGC7CGAAGGAGGCAC7C7G 
GCC7GGAGCCTGGAGGGTCCCTGAACTCCCGCTGCCACCTGGGCCCTCGG 
GCTCCTCC7GCGCTGGGACCCGCGGTGGTGGGAAGCAGCCCTGCTCAGTG 
GGAGGAGGCAGGGC7G7GGCCGCCCCGCACGGCCCTGGGGGGGACGCACG 
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CAGGACGCANGTGGGCGTGTGTGAGTCCGTCTACACGTCCAGCCAAGGGC 

GGCCGCGACCGGCCAGGGTGGGCAGCCCCAGCCTCAGCAGGGCGCTCTCT 

GGGGCTCAGGCTGCGCCGACGGGAGATGAGGGGTGAGGCGCAGTCTGGGG 

CTGCTGCCGCAGAACCTCGCCCAGCTGGCAGCTGGGCACAGGGAGACCTG 

TACTCCCAGAACCTGAGGCTGGACGTCCGAGACCCGCGTGCCGGCCTCTT 

GGGTGCCTGGTCAGGGTCCTCTTTCTGGTTTGTGGGCAGAACCTCCTCAG 

CGCGTCCTTGCATGGGGTGCTAATCACGGAGTAAGGAGCCAGAGAATGAG 

GCACGGAGTATCCAGTGTTAACCCTGGAGTATGGAGACGGGAGTACTAAT 

TGTGGAGCATGGCTCTAAGGAATGGAGTATTCGTCACGGAGAACGCGGGG 

CCGGGTGAAATACGGAGAGCGGCGTACGGACAACGGGGACGGGGTATCCG 

AAGGGGAGGATGGAGTATCGGCCGGAGGGTGGAGAATGGACACTAGAGGA 

TGTATANNGGGCGTCAAT 

Contig 25 (500 bp) 

ACCAGTTTCGATGAGCAATCCCACCCGCGTAACATTATGGCTGCAGCCTG 
GTCAATGCCGGTGGAGTTTGAACCTCCACGCGTGGCGATTCTGGTAGATA 
AAT CG ACATGG ACC AGGGAGT TGATTG AACAT AACGGTAAAT TTGGC ATC 
GTTATCCCGGGCGTTGCAGC.AACTAACTGGACGTGGGCGGTGGGAAGTGT 
GTCGGGGCGTGATGAAGATAAATTTA/\TTGCTATGGCATTCCGGTTGTGA 
GAGGCCCGGTATTTGGTTTGCCTCTGGTCGAGGAAAAATGTCTGGCGTGG 
ATGGAGTGTCGATTGCTACCTGCGACTTCTCCGCAAGAAGAATACGACAC 
GCTGTTTGGCGAAG TAGTATCAGCAGCGGCAGACGCACGGGTATTTGTCG 
AAGGCCGCTGGCAGTTTGATGATGATAAGCTCAATACGTTGCATCATTTA 
GGTGCTGGGACGTTTG'lTACCAGCGGtlAAGCCTGTTACGGCGGGTTAAGC 
Contig 2 6 (900 bp) 

ATGTTTGATGTCCGCGCGTGCTGTAAAAATTTACGCTGC'L'CGCGTTCTTT 
GGCTTCGTCCACCACCGGAAAACGGACAAAAATTTCCGTCATACCTTTTT 
CTTTCAGGCGGAAGCCAATGTCGTAATCTTCAGTAAGACTCTGCACGTCG 
AAAGCAATACCGTCACCGTCAGCTAACAGTGCGGTCACGGCGCGGCGGCT 
GAAACAGGTGCCGACGCCTGCGCTGGGCACTTGTCCGGCGAGGGCTTCAC 
GCACCGGAACATCTTTGCCATGCAGCTCTGAAAACTCATCAATGTAAGTC 
ATGCTGGTGAAGTGCGTCCAT TCGCGTTCGAACGGATACACCGGGATCTC 
AATCAGATCTTTACGCTCGACCAGATAGTTGAACAGACGCAATTCCATCG 
GTGAAATCACATCTTCGGCGTCATGCAGAATAAAACCACCAAAAGCGAAA 
TTGGCGCTACGCTCAAATTGGGTGATGGCGTCCAGCACGTTGTTCAGACA 
GTCGGCTTTGCTGGTGGGGCCAGGACGCGCGCAGACTACCTTATGCACAT 
TCGGGAAGCGAGCGCACAGTTCGTCA/vCATCACGCTGAGTATCGGGGTCG 
TTGGGGTAGGTGCCAACAAAGATATGATAGTTTTCGTAGTCGAGCGTGGT 
CGCCGCCAGCTCGGCCATATTGCCGATGACGCCCGTTTCATTCCACGCCG 
GAACCATAATCGCTAACCCTTTTTCATCTGGTTTATACAGTTCGCGGTAA 
CTCATTCGCGGGTAGCGGCGATAAACACTCAACTTGCGTTTAATGCGGCG 
TACCCAGTATACGACATCTATAAAAAAATCGTCCAGCCCGCTGATGAACA 
TGATGACCGCTAACGTTATCGCGATTACTTTTAAGCGGTATAGCCAGGTA 
Contig 27 (500 bp) 

AGCTGGATGCCCCCAGCTGTGGTCCCTTCCCTTCCCTCAGGGCAGGTTCT 
GTCCCTCTTGCAGCCACCGTCACTGCTGTGGACAGGTCTGCACACCCGCC 
GTCCACCAAGAGCGTGCCAGGTCCCTGGGCACGCGCCGGC7CCTGACGCA 
CCATGTGTTCAAGGCAAGAGCACTGGACAGAGGGTCCAGACGTCCCCTTG 
TCCTGCTCAGGCCTGGGCGGGGGCAGCCCTGGCGGGAGAGGCCCTGGGCA 
TCAGAGCCTCTGTGGCCTGGAGCTTGGCGCCCTGCCGTCCCCACCTCCGT 
CCTCCTCCTCGCCGCGCTGCACGGACCTCTCCCGGCCCCCCAGCCTCATT 
ACTCTTAAGGACCCTAGCCCCCTATGCTGAAATGCTGTACCTCGTGCTTG 
TTTTCATCTGTTTAT.TACCTTATCTTCATTCCTGCTTGATGATATCTGGT 
TATTCTTTATTGATTATATATATCTTGT7CGTGTTTTTATAGGACACTGT 
Contig 23 (450 bp) 

AGTGCGGTCGGGCCGTCCTGACGCTCAACACCGTATTTCCACGCGACCGC 
GGATTCAACCTGGTCACACGGACGCCATGTAGACATGTTCGGGGTTACGC 
GCAGAGAAGCGACCTGCTCAACCGGCTGGTGAGTCGGGCCGTCTTCGCCC 
AGACCGATGGAGTCGTGGGTGTAAACCATCACCTGACGCTGTTTCATCAG 
CGCAGCCATACG'l'ACGGCGTTACGTGCGTATTCCACGAACATCAGGAAGG 
T GG AG GT G T AC G GC AG G AAG CC AC CGT GC AGGG AG AT AC CGTT AG C AA7 C 
GCGGTCATACCGAACTCGCGAACACCGTAGTGGATGTAGTTACCCGCAGC 
ATCTTCGTTGATTGCTTTAGAACCAGACCACAGGGTCAGGTTAGACGGCG 
CCGGGTCAGCAGAACCGCCGAGGAATTCCGGCAACAGCCGGACGAACGCT 
Contig 29 (450/bp) 
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7CAGGCCAATCTGTCTGGTCTCCAA7GGGGACAA7TTGG77CTTTAGGCT 

TCTGTCCAATGGTCCGAATGGCCCACTCCCCGGGCGCCGGCCAAGGGTCC 

TCTGTGCCTCGGGTGGGCTGGCACGGACCGCCCCCAGGGTCGTGCCAGCC 

CCGTCACCGGGGCCCAGAAGCTTCGGGCCTCTAGCTGGCTAGTCGGGCTG 

C7G7GCAGGGGGGC7GCGC7GGGGGCAGAGGCGGGGG7GAGG7AAACCT n 

CCAGCCGCCCGGGGTCCCTGCCGCAGCCCTAGGCGCCGAGACGGTGGCTG 

GGTCGGTACCGCCAGACCCGAGGGCCTCGGGGCCCGGGTGACCCCAGCTG 

TCGCACACGCTCGCAGCTCTCT7GCTCATCAGGCCTCATCCCTCTGSACC 

TCTCCTACTGCCCCACCTCACCCCGCCTGGACCCCATGAAGCCCCGCGGA 
Contig 30 (600 bp) 

TAAAACTAGCTCTAGTAGAAACATTI'TATTTAAAAATAAAAAACCTGACT 

ACGTCGGGAGTTCCCCTTGTGGCTCAGTGGTTGAC(3AATCCGATGAGGAA 

CCATGAGGTTGCGAGTTCGATCCCTGGCCTCGCTCCGTGGCTTGAGGATC 

CGGCGTTGCCGTGCGCTGTGGTGTAGGTTGCAGATGAGGCTCGGATCCTG 

CGTGGCTGTGGCTCGGGTGTAGGCCGGCGGCTACACCTCTGA7GAGACCC 

CTAGCCTGGGAACCTCCACATGCCCTGGGAGTGGCCCTAGAAAAAGGGCA 

AAAGACAAAAAAACAAAAGAAAAAGGAAAATAAAATAAAAAAGACTATGT 

AAATGAAATTAACGACTGCCTAGGGTGGGATTTACAGCATGGGAAGTACA 

GCATGGCCGTGACAGTGCAAGGGTGAGGCGGGAAAATGGAAATAGGTTAG 

GTGAGTTTCTCCTGCTATTTGTGATGTGGTCTGCTATCGCTTGAAGACGG 

ACTGGACTGAGATAAATATGTACAGTAAGCATCCGAAAAACCGCCAGAAC 

GGCAAAACGAATGACTCCAAGT.AAGAACCCAAAAGAGAAAAGGAAATAAT 
Contig 31 (450 bp) 

GCGGGGGCGTTCCGGCTGGGGTATTTAACCTGGrCACCGGTTCGGCGGGC 
GCGGTCGGTAACGAACTGACCAG7AACCCGCTGGTGCGCAAACTGTCGTT 
TACCGG77CGACCGAAAT7GGCCCCCAG7TAA7GGAACAG7GCGCGAAAG 
ACATCAAGAAAGTGTCGCTGGAGCTGGGCGGTAACGCGCCGTTTATCGTC 
TTTGACGA'J'GCCCACCTCGACAAAGCCGTGGAAGGCGCGCTGGCCTCGAA 
ATTCCGCAACGCCGGGCAAACCTCCGTCTGCGCCAACCGCCTGTATGTGC 
AGGACGGCGTGTATGACCGTTTTGCCGAAAAATTGCAGCAGGCAATGAGC 
AAACTGCACATCGGCGACGGGCTGGATAACGGCGTCACCATCGGGCCGCT 

GATCGATGAAAAATCGGTATCAAAAGTGGAAGAGCA7ATTGCCGATGCGC 
Contig 32 (450 bp) 

GGTGGATGCTGGCGATAGCGTCATCCTCGCTTATGCCGTGCAGCGGGCAA 
GGATAAAGCGCGCGATAAACATGACCCGGCATCAGCCCCATGCCCGCAGA 
GTACGGATTCACC7TGCCGCTCAGCGCCAGCGTGTAATGCGTGCGCCCGT 
GATACGCGCCGCTAAAAGCGATGGTGCCGCTACGT7TGGTGGCGGCGCGG 
GCGATTTTTACCGCGTTTTCCACCGCTTCGGAACCGGTCGTAACCAGCAG 
CGTTTTCTTGGCGAAATCGCCCGGCACCTTCTGATTCATAATCTCGCACA 
GCTCCAGATACGGCTCGTAAGCCAGCACC7GGAAGCAGGTGTGCGACAGT 
7TTTTCAACTGCGC:7TCCACCGCGGCCACCACC7TCGGA7GCAAGTGCCC 
GGTATTGAGCACCGTAATCCCGCCCGCGAAATCAAGATACTCACGGCCT^ 
Contig 33 (500 bp) 

ACG7GAGGT7TGGGGGAGGAAAGCGGGGGACGAGCAGCCCGAGAGGAG7G 
GGGGC7GGCCTGTGGC7GATGAAACTC7GAGAAGG77AAGAGCCCCCAT7 
77TGTCT7CCTCT7TTTTAT7ATGGAAAAT7CCAAATGGATGCAAAAGTC 
CCAAACC7AAC7GGACA7C77C77GCTACCAGGAACGG7CAGGCAC77A7 
GATGCACCGAGCCCCGAGGGAAAAACCCTGCCG7CC7GGAGCCCACGG7C 
CAGCAGGGCACACAGGCCCCACCCCGCAAGCGGCACGGC7GAG7CAG7GA 
A7GGCG7GCCC7CTGG7CAAGGACGGGCAC7C7GGACCCCAGGGAAGCC7 
C7GAGGAGCCCCC77CACAGCG7CAAAAAC7G7TAACAGGGCCA7G77CC 
CACCCCCCCACACACGTGG7TCAGAAGCAGACCCCAGGCATCGTAATATG 
7CA7CCG7GAG77CCC7G7GTGCCACCAACAGAAAGCCCA7CG7CACG77 
Contig 34 (400 bp) 

CGGCATCGATGTACATGGTACGCAAGGCAC7CGTAAGGCCCCGAGCCTCT 
AGGCCTTGTCATTGTCACGTCCTCCTCGCGGGGATCAGCAGCCAGGCTTG 
7GACCCCGGCCAC777GACAGA7AAGGACACAGAGAGGCCACAGCAC7GG 
7G7GAGGCCCCACAGCCAGCAGCCCAGGGCAGGGAGGAC7GGG7C7CACC 
TGCCTCAGCTGGGCCCAGCCTCCCTGGGAGTCCCGGAGTCTCCCCAGCTT 
AGGAGTGTCCCTGGAACCCTCTTCTCTCGCCTTCCCGCCCTCACCCGGAC 
CCCCPGCCTCCCCCCCACCAACCCCCTCCCCCTCCTTCTTTCACCTTGAG 
CTCCCCTCTGAGGACCTCTACTGTTCCTGCTTATCCTCCCCTTTGAGCCA 
Contig 35 (500 bp) 

TGGCGGTGAACTATGTCGTGCGTGAAGAGCATTTGTGGTCGGTAGCGCGT 
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TATATGCGGGAAGTTTAGGCGAACTGGACAGCCTGGGTTTATCCGGTAGC 
GAAATCCGCTTTCACGGTAAAACGCTGCTAGCGCTGGTGGAAAAAGCGCA 
GACATTGCCGGAAGATGCCTTACCGCAGCCGATGCTTAACCTGATGGACA 
TGCCGGGTTATCGTAAAGCGTTTAAAGCGATTAAGTCGCTGATTACTGAC 
GTGAGCGAAACGCATAAGATCAGCGCCGAATTGCTGGCATCGCGTCGGCA 
AATCAACCAACTGCTGAACTGGCACTGGAAACTGAAACCGCAGAACAATT 
TGCCGGAGCTGATTTCCGAGCTGGCGTGGTGAGCTGATGGCGGAAGCATT 
ACACAATTTATTGCAGGAATATCCGCAGTAAAATC7TCCGAAGCCGGACT 
GGGCGCGCTCAGCCCCACATCCGGCTTCGGCAAAC7ACAAATCCAACACC 
Contig 36 (500 bp) 

GATTTCACAAGCCTGACCCACGCGGAAATGCGCTAACAGCGTAAAGTCGT 
GCGGCCAGAATTTTTTCGTCTCTTCGCTTTGCCTCAATTCAAAAGTCAGC 
GCTACGCCATCAGCATCTTCATGATGTGATTTCAGCGTCCACGGCAGGTT 
GCGGGCAAAACCGTGCGCAGGCAGACCTTGT7GTGCCGCCGGACCAAACC 
ACGGCCAGCAAACCGGTACGCCACCGCGAATAGCGACGCCATTTTTGAAC 
GGTGTGTTGTTGCTCAACCACAGAACTTCTTCTTCACCCGCAGGTTTCCA 
CGAGAGAAGGTGTGCGCCCTGTAATGCAAAAGAGGCTTTTACCTGGGGAT 
GATCGACCACAATGAGGTCCAGTTCATCCAGTTTACGACGGGAGAGGACA 
GGCGAGATTTGTTCGATGACCGGAAGGGCAAAAATTTTCTTAATCATGAC 
GCAGTCCTTTAACTTCATTTTATCAGGTAAAAAAAAGAGCGACCGAAGTC 
Contig 37 (300 bp) 

ACCT GAT CAGG CT C T G C ACTGTG T TC ATC AGC G GAG C C GAGA T A7 T T G AC 
CGCCCCATGCATAACGGAAAGGCGTGGGTAA^CCCCCGGGCGCGT'l'CCTT 
TATCAAGAT GACGTTCGAATATTCCGGCAGGTGCAG7T7GTTTATTCCAG 
AAAGGCGTTGAGCGCGTATGAATATAATTCTGTGGiiATTTGAAGCATCCT 
TTTCCCTCCTTCGGTGAATGCGCTGAAAACGGCrTATTCCAGCCGGTTCA 
GGGT ACGCC TGAT AATTTCiCAT TTTAAAT ACC ATTTATTGGG TACTT TTT 
Cor.tig 38 (450 bp) 

ATCCTTTTGGGGTCTGGCAATTACGCAATAAAGAAGGCCCCCATGCGATT 

aaagtca(;cggcccactgtcgtctaatca7ggagaaattgtccatcagtg 
gggtctcgatgggcaggggattgctctgc:c;ttcctggtgggatgttagcg 

AAAACATTGCCAGTGGTCATTTAGTGCAA.GTGCTACCGGAATATTACCAG 
CCAGCCAACGTCTGGTCCGrTTATGTTTCAAGGCTGGCGACGTCAGCGA/^ 
AGTGCGGATAACGGTAGAGTTTTTACGCCAC7ATTTTGCCGAGCACTACC 
GGAATGTTTCACTGTTGCATGCCTGATTTATGATTCAATTATCGGGTTGA 
"'ATCAGTTTAAAACCTGATTTTCTCCTTTCTAAGCCGCTACAGAiTTTGG I' 
AGCATATTC/iCCTT'i'AATCGCGCATGATCTAAAGATAATTGAAGAGGTTA 
Contig 39 (450 bp) 

AATGTACTGGCAA^AAGCCAATGGCGAAGCGTGGGGAACGTTACATGCTC 
TGCTGGCGGATATTAATAGTCAGGGTCAGG7GCAGATGGCGATGAACGCC 
GGCATCTATGA'lXjAAAGCTATGCGCCGCTCGCTTTGTACATCGAAAACGG 
TCAGCAGAAGGTGGCGTTAAATCTCGCTTCAGGTGAAGGGAATTTCTTTA 
TCCGTCCTGGCGGCGTGTTTTATGTCGCGGGAGATAAAGTCGGCATCGTT 
CGTCTGGATGCCTTCAAAACCAGTWiGAGATTCAGTTTGCGGTGCAGTC 
AGGGCCAATGTTGATGGAAAACGGTGTAATTAATCCGCGTATTCATCCCA 
ACGTCGCCTCAAGCAAAATTCGTAACGGTGGTTGGGATTAATAAACATGC 
GAACGCCGTGTTTTTGTTGAGCCAGCAGGCAACAAATTTTTATGATTTTG 
Cont-g 40 (400 bp) 

GACATTAATCATTTCAAAATCAAAGCCCCGGTTTTCCATCGCCCGTTTGG 
TGGCGTGGCACTGAACGCAATCG7TACGAGTGTAAATAGTAATGCGCATG 
ATTCGTATTTCCCTTTAAAATGAAGATACGGCGCGATGATACGCGTCGGG 
TTGTCTCTCTGTTGATACAGAGATACTAGATGTAGTTGAAAAAAGATTCA 
ACCACACAATATATAGCCCAGTAGGGGTCGAAATTACCCTGGATATGAGC 
GTGACGGGGTAGGGGGATTTTTGTGATTCACCAGCCAAAAAGAAACCCCG 
AAGACAGGCTTCGGGGTCAAAGACGCGTATTTATTATCATTTTTGCACTA 
CGATTTGCGCATGCTTAACAGTGCGCCGATTAAAATATCTACCGCAGCTG 
Contig 41 (500 bp) 

GCAAAATCACGTCCGCGACCTGGCGTTCTCGCTGGGCCATATTGGCAAAG 
GAGCTGGATTGCGGTGCCTGCAAAGTGCCCTGAATAATGCCATTGTCCTG 
TACCGGGAAGAAACCTTTCGGAATGAACACCCACAGCACCACGCTAAGCA 
GCAGCGTGCTGAGTGCCACGCTTAAGGTCAGCCACGGATGATTCAGCACT 
TTCGCCAGTCCACGACCATAGGCGGCGATTATCCTGTCGAACATTTTTTC 
CG AGGC ACGGG AGAAGCGGTT C TG TT T AC GC AACGACTC CT GGCT GAGCA 
TCCGCGCGCACATCATCGGTGTCAGGCTCAGCGACACCACCGCTGAGATC 
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AAAA7CGCTACCGCCAGGGTAATAGCAAA77CGCCGAACAG7CGCCCGAC 
GATATCGCCCATAAACAGCAGTGGGATCAACACCGCAATCAGTGAGAAGG 
TCAGCGAGATAATGGTAAAGCCGATTTCACCTGCGCCCTTGAGCGCCGCC 
Contig 42 (400 bp) 

AGCTATCTACGGCAAAAGGCACGGTAGTCAATTTCGTTGTTAAATACATC 
AAGCGTTTGGCGCCGAAATACCATCTGCCAGATGCCATTTCATTTCGTAG 
CGCACTGCATAACGGCTACCGGATGCAGTACGTCAAACCCGAACTGGGGC 
CGG AAGGATTTAGCTTT TCTGC AATACACC GGCGGC ACC ACTGG TG TGGC 
GAAAGGCGCGATGCTGACTCACCGCAATATGCTGGCGAACCTGGAACAGG 
TTAACGCGACCTATGGTCCGCTGTTGCATCCGGGCAAAGAGCTGGTGGTG 
ACGGCGCTGCCGCTGTATCACATTTTTGCCCTGACCATTAACTGCCTGCT 
GT7TA7CCAACTGGG7GGGCAGAACCTGC77A7CACTAACCCGCGCGATA 
Contig 43 (450 bp) 

GATTAGCGCCAGATGCTCGCCATCCAAAAGTTGAATCAACCCCAGCTGCG 
GGTAATAAGTGCGCGTACGAACAAATTCAGTATCCAGGGCTATCGCCGGA 
AAGGCACGGACGGC7TCACACAAAGAAGCCAGCGCA7CGTCCGTGGTAA7 
CATTTGGTAATTCAAATTGTTTTCTCTTTAGTGGGCGTCAAAAAAAACGC 
CGGATTAACCGGCGTCTGACGACTGACTTAACGCTCAGGCT7TATTGTCC 
ACTTTGCCGCGCGCTTCGTCACGTAATTCTCGTCCCAAAATTTTTCCGAC 
GTTAGATTTCGGTAACTCATCACGAAACTCCACCAGCTTCGGTACT'l'TGT 
ATCCCGTGAGCTGACGGCGGCAAAAAGTCACCAGTGACTCTTCGGTAAGC 
GATGGATCTTTTTTCACTACGAAGATTTTCACCGCTTCACCACTGGAGCC 
Contig 41 (750 bp) 

GAGCAGCCCCCGTGATGACAGGCATGCGCCGGCGTCGGCTCTCTCTCTCT 
GGTGCACTGAGTCACAGGATGGCGGCGGTGGCCGCGGTGGTGGAAGCGGT 
CCTGGAGGGCTCGGGAGGGAGGATGCGCTCAAGCTGGCTCCCCGTGGGGC 

tggcccggagtag(;::tc(;gtgagggcaccgtgtctgctcccagagcccgc 
tccccggcctgccctgcctcccttccctgccccacttcccccggagcccc 
tggatcccgatgggaggcgcccctggggagaggggaccagggaggggccc 
agagc7c7gacgccaccagacc7ggccaggaccc77cg7gggaagaagag 
gtgggccccaaaggcacctagagagagggaggctctgctggctggggggc 
cttccaggcggggcttccaggcagggccagtgtcc7gggggc7ggaggga 
gtccctggctgctggggggcggcaggagcacctggggcgtctgggaagag 
agcgggaggagactggagccaactggggggacagaggaggggtccaaccc 

CAGCGGTGGTGTTGGGGGTGCTGGTGGTGGAGGCCCTGAGAGGCTGTGCT 

ggggggcagagcgggtgctgggaggggagaagggg7ccccagggctcatg 
ggcccttcgcagcagtggcagttggggtgggtggctgtctctagggctgt 
acca;:ggtgggtgcctggagaaagaggtcctacccctagtctttgctgca 

Contic 45 (300 bp) 

tggggaccccactccagccccactgagtgacgcgcccccctgtggtccca 
ccgccaaccctgcctcacaccagaggggctgtggccacaccttgtccaca 
gcctgtccctgagaccacgagcccccgggctcagccccctcctcacccct 
ggaccgaggagaagcccccacctgggc7cagctcttggagctaaacttcc 
aggaaggttctggtgccctcgggtcttagagcatggtggggagggggatg 
ctggtgggggcgcaagccctccccacatttcgcactcgacccggtcggng 

Contig 4 6 (300 bp) 

ccggctagaagccacgagagcccccaggccccgcccgacgtctcycctcc 
agggattcggcagccctggggccacagggcctgagcagaccttggggttc 
cggtgtgactccagccagggtccctactgtgtaggcaccagggcagagtc 
agccctgggaccatcgccacagctgctcccgcctgagccgggccccccgc 
ccaggctgggccccctcagtgcactgtcccaagccagctgctctccccac 
ctccaccttctccatccaggtcctgccccacggcctttgctcaggcccag 

Contig 47 (500 bp) 

ttgactggcactagcacgagctctgtacccggggatctgggctcgggaga 
agggagaccccccacccggcaggccgagggcgctgtcacaccatgactct 
cagccttccccacccgacggacaagagtgaccctctcccaagcccccact 
ciacccaggaccgcacaccccgtgagtcctgcgagtgggggcggctcaggg 
gccccgagtcccaaaggagtctgctggccctgggggggaggggaagcagc 
agggtggtcacgggtctccctggttggcaggaccacaagctcagcccgct 

GCCTCCCAGAGGGCAGCCGGACACCAACCAGTCCCGGGACCCCACGTACC 
TCAGCTGCTGCAGGTGCCCCTGCCTGTACTGGTGCCAATGGGGCCGCTGG 
C7GCTCCCATGGACAGCTCGCCACTCATCCCAGCCGCCTACCCCCCTTCC 
GGGTCCAGTGTCCGGCCGGCCACCCGCCTGCCCAGCCCTGGCCTCCTC7C 
Contig 48 (500 bp) 
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GGGGTTGCCGCAGGCTGCTGTGTAGGTCGCAGACGCAGCTTGGATCTGGC 
GTGGCTGTGGCTGTGGCTGTGGCTGTGGCATAGGTCAGCCACTGCGACTC 
CGATTTGACCCCCAGCCCGGCAACTCCCACATGGCACAGGTGCAGCAGGG 
AAAATAAATAAATGAAATAAAAATAGGTGAAGACAGTGGATTTCATCTCT 
TGGGGTTGCGGTAAGCTCTACACAATAGGGAGTTTACCATTTTACCTGTT 

tcaagtggcactgagtcagctcacagtcctgagggcccac:agatgccgtc 

TGCCTGGGAGATTGTTCCTCTCACCACACTGCCCCTCTGTCCCCACTAAA 

tactcactgccctccccgtcccaagggcccctgccccaccctctgcttcc 

TGTCTCTGAACTTGCTGGCCACCAGCGACCGTCTGGTGACCTCACTCTTC 
GGCCCCATTTGTCGCACACCCCACCTGGCCTCTCCCCGGCATGGGCAGAN 
Con tig 4 9 (600 bp) 

GGCATATTTGGGGGCATATTTGGGGGGGAGATCCCCACAAGGCATTTGGG 
GTTTGTGGTTTGGAATGCCCCCGGGCCCGATGGAGGGGGCCGGGGAAGAA 
TCTAAGCCTTACTTGGGGAGGGTTGGGCCCCGGGGCCCCGGGCCGGAAAT 
GCCCCCAAGACAGAAGGTGTACAAAATTTCTCAAAAGGGTGACCCTTAAT 
GAAACGGGTCCCGGTTGGAAAGAGGTCACCAGGG7GGATTGGTGGCACCG 
CAGAATTTACGACATTTTGGCTCTCTTCCAATGGCCGGACGCCTGGGGAT 
AGGCGCCCCCGTGGACGGCGGGCTCTCGGGTGGGACGGGCGGTCAGGGGT 

cggtgacgct?ggcctc?ctgaccgcctccagctccttggc(;agcgtgcg 

AGCGCGGCGGGCGCGCAGGAGGGCCGCGCAGGCCCCTGCGCAGGCGTTGG 

GCGGACTCCTTCCAGGTGTCATAGCGGAAGAACTTGCCCACGGGGTATCT 

GGGGAAGTTGTCCTGAGAGGG3AAGGGCCCGTCAGGGGGGGGCCTGGCCC 

CCCAGCCCCTGTCCCAGAACA^CAACCTTTGCGGGGTCCTCCTGCCTGGC 
Cont.Lg 50 (179 bp) 

ATCTTCATATTCA7GCAGAAGACACTCTCCTGCCTTTCTATCTTGGGGAA 

AAGGACGAI'GTCACTTATGCAATAAAGCCCACTTGCTGGCCGGGGCTTGA 

CATTATTCCTTCCTGTCTGGCTCTGCACCGTATTGAAACTGAGTTAATGG 

GCAAATTTGATGAASGTAAACTGCCCACC 

Con tig 51 (500 bp) 

CTCGGGCTCCrrCCAGGGGGCCTTGGGCAGCCATAGAA'l'GCTATGGAGCA 
AGAGAGTGCTATGGTCAGACGACTTTGGGGGAAGGTC7GGGAGAAGAGGG 
GTGACTGCCCACTGTGATAAAGAGTGGGCGCTTCCTTGAGATAACACGGT 
GGGCAGCCGAGCTGGACCTGTGCAGGTGGAGAAGGCCTCCTGCCGCGGCC 
AGTACGTGGCTCTGGGCTGCCGGACACGAGAAAGCCCACCTCC^CGGCTG 
CCTCCAGGCGGCCCTTCCTCTCTTCACACCGCCGGGCCATGCCCAGGTGC 
AGGTGCCATCAGAGGGTGCTCAAGAGAAGCTCTGGGCTGGGGTTGTCCCA 
GGTCCCGGAAGCCCCGTGTCCCAGGGGCCACCTGAGGAAGCGTGGGCGCA 
CAGAGAC?GTCCCTCGGTGCTCAGAGAGGGTCCCGTCCCCACGGCAACGfl 
CGCCCAAGGCGGAGGTGGTCAGAGGTCTTGGGAGGGAGGATGGCCGCGCA 
Contjg 52 (900 bp) 

TGTGTTGCACCTGTTGCTGCCTGTCGACTCTAGAGGATCAATACTCCTTA 
CATAATT AAGGAGAAC AAAATGGAACTTAAAAAATTGATGGG AC AT ATTT 
CTATTATCCCCGATTACAGACAAGCCTGGAAAATGGAACATAAGTTATCG 
GATATTCTACTGTTGACTATTTGTGCCGTTATTTCTGGTGCAGAAGGCTG 
GGAAGATATAGAGGATTTTGGGGAAACACATCCCGATTTTTTGAAGCAAT 
ATGGTGATTTTGAAAATGGTATTCCTGTTCACGACACCATTGCCAGAGTT 
GTATCCTGTATCAGTCCTGCAAAATTTCACGAGTGCTTTAT T AACTGGAT 
GCGTGACTGCCATTCTTCAGATGATAAAGACGTCATTGCAA'^TGATGGAA 
AAACGCTCCCGCATTCTTATGATAAGAGTCGCCGCAGGGGAGCCATTCAT 
GTCATTAGTGCGTTCTCAACAATGCACAGTCTGGTCATCGGACAGATCAA 
GACGGATGAGAAATCTAATGAGATTACAGCTATCCCAGAACTTCTTAACA 
TGCTGGATATTAAAGGAAAAATCATCACAACTGATGCGATGGCTTGCCAG 
AAAGATATTGCAGAGAAGATACAAAAACAGGGAGGTGATTATTTATTCGC 
TGTAAAAGGAAACCAGGGGCGGCTAAATAAAGCCTTTGAGGAAAAATTTr 
CG C ?G AAAG AAT T AAA T AAT CCAGCGC ATG AC AG TT ACGC AATG AG^G AA 
AAGAGTCACGGCAGAGAAGAAATCCGTCTTCATATTCTTTGCGATGTCCC 
TGATGAACTTATTGATTTCACGTTTGAA.TAGAAAGGGCTGAAGAAATTAT 
GCGTGGCAGTCTCCTTTCGGTCCATAATAGCAGAACAAAAGAAAGAGCTC 
Contig 53 (450 bp) 

CCAGCCACCAGCTGGACCC'1'CGCGGAGAGGGGCTGCCTCCTCTTTCCCGC 
CCAGACGCCCCCCAGCAATCTGTGGCCAAGAGGGAGTGATACCGAAGATG 
GCCACATGGGGGCGCCAGCCCACAGGGAACCCCAGGAAGGCGCTGGACCG 
TCAGGAGTCAGGGCTGCTGTGCACCCATGTGGCCTGGGGACTTTCCACAG 
CCTGGTGGAGATGGCCGGGCACACCGCTGCCTCGGGGGAACGTGCACACG 
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GG7GGTACATGTGGCCGGAGCCCAGGGCACAGGGTGAGGGGAGAAGGGAG 
CATGCGGGTGCAGACTCGGAGCCCGCGCGTGAGGTGCTGGGTCCTCAGGA 
CACGCTCTGGGAGTGGAGGACCCCCATCCACGCCCTCACCCAGTGTGTGC 
CCGCCTGCTCCCCCGGAAACCCTCACAGACACGAGGGCACACCCAGCCCC 
Contig 54 (1133 bp) 

ATGGCGCTCATTAGAATTCGACCTCGCTACCTTGGGATCTTTTGACCCCT 

ACCTCACGCCATCTACAACATTTACCTCCGAATGAATGAGAGACACCAAA 

AGCAAATTCATAGAAGAGAAAAAAAGGTAACCTGGACTTTAAAAATGTAA 

ACTTCTGCTCTTTAAAAGGCAGTGCTAATGAAGTTCAAATACAAACCACA 

GACCATAAGAAAATACTTGCAAATCTTGTTC'J'GACAAAGACTAGTGTTCA 

GAACATACGACGATCAGGGAGAGGAAAACCAGCAATCCTATAAAACTGGA 

CAAAGAATTGGGGCiGAAAAAAAACCCACTTGGCCAAGAAGTTGGTAAATA 

AGGCCATGAAAACATGCTCAACATCATGAGTCATTAGAAAAATGCAAATT 

AAAATTATAATGAGATACTACTACACAGCTATTTGAATGGATAAAAAATG 

TTTTAAAAACTGATTATACCCAGGTTTGGCAAGAACATGAGAAACGAGAT 

TTTCACACACGATTGGTGGAAAACAGAAA.ATGGTCCACCCACTTTGGAAA 

AGAGCTGGGCACTTCCCTCAAAAGT7AAACATACATCCAGGACCTCACAC 

AGGCTTTCCACCACAGGTGTTTATTCCAGAGACATGAAAGCGCTCATCCA 

CACAAAGACTCGTAAATGAAGGTTTATAGCACCGTTTGTGGCCCGAACTG 

AGAAAACCCAAATGACCTTTAACCAGAGAATATCTAAACAAAATATCCAT 

TCACATTAATCACCCATAAGAAGGAACGGGCTATGGGGACGGGAACCGTA 

TTGAAGAGGGTCAAAATACATACGCAGCATCAAAGAAGCCTGCCCAAAGG 

ACACACACTGCAGGGTTCCATGGACTGAAACTCGAGAAGGTGAAAACTCG 

CCAGCAGTGACACAGAGCAGGTCCGAGATCAACCTGATGTGGAGGAAAGT 

GAACCCTCGTGCGTTGTTGGCAGGACTATAAACTGGAGCAGCCCCTACGG 

ACAACAGTAGCCCGGGCTCCTCTCCTCCATCTCCCTGGGGAGCCTGAGCC 

TTGAGACGCTGGGGCAAGTGCACGGCATGCTGCCTCACGTGGGGCCCCGG 

TGAAAACACGTGGCAGCTGGGGAAAGA a ,TCGTA 

Contig 55 (735 bp) 

TACTGCCTGTCTCTATGGACTTGACTCCTCTCGGGACTTCATGCGAGGGA 

TCTTACAGAATTTGTCCTTTTGCATCTGGCTTGTTTCACTGAGCATCGTG 

TCCCCAAGGTCCATCCATGTTGCAGCCTGTGTCAGGATTTCCTTCCTTTT 

CAAGGCTGAATAGTACTCCACTCTGCGGATGGACCACGTTTTGATTATCC 

ATACTAGTAAATCCATACTAATAACTTGTTCACTGAAGCCCACAGCTTAT 

GCTACCTTCCGTGGGCTCCTCCCTGCCCTGTCTCTACGCCTTCTGCTATA 

GCCCCATCCCCTCTCATCCAGGCCACGCCTCCTG7CCCCTGGACACTGTC: 

CCAGAAGCCAACTGCCCTCTGACTGCTGCTCTCGCCTGACGGAGGACAAG 

GCAGGCTCAGGGGTCCACGGGCTGGGGCCCCAGGGCTCCCCATGGCTGGT 

GCCCCTTCCTGATTCCAGAAGTACAGTGGCAGCACCAGCTTTCCAGCTGC • 

CCCACCTTCTGTCCCCAGGCTGCTCGGGTGGGGGCAGC7GGGCAGTGATG 

TCACCTGCTGTAACCACCCTACCGTCGCTCATCCCTGTCCAGGAGGTCAC 

CGTGACCTTGGCAAACATTCTGAACAAGACACACCTCCCTCTGCTTAGAG 

GCCGGGGGCCTCCCCGGGTGACTGGGGGCACAGGCTGACCCCAGCCTGTC 

TCTGTTCTCTGAAGGACATGATAAGTACTGCAACA 

Contig 5 6 (500 bp) 

AGGAAGAACAGGAAACAACGGGCTTGAGGAGAAGAAACGGGTGTCTGGCA 
GGGGCACGTGCCAACGGTCCACCGGGTGCTGCCGCGCTGCGGCCTGGCGC 
CAGAGGGGGCAGCTCCGCCCCTCGGGCCGCGCCCTGCCGCTTGTGCTGGC 
TCGCGGCTGGGCTC7GCTTGGCTGGGTTACAGC7GGGTGCAGCCGCAGGC 
TGTGGTGGGTGCCGCCGGGTCAGCCAGCCCGGCCCCACCCGGCCCGTCTC 
GCCGGCCTGGCCCGGGCAGCCCTCCTGCAGTCGAGGAGTCGCCCTGACGG 
GCTGATTGGTCCACAGCCTCAGATGCAAACCAGCCCCACGTGCCTGGAGC 
CAGCCAGCCCGGGACACCCTGGTGGAGGCAGGAAGGCAGCAGCCTGGAGA 
GCCGCGCCGGATGATGCTGCGGGGAAACCGGGCTCCCGCCGGGGGCGCCC 
TGGCTCTGGCCAGGCTTGCCTTGAATGCTGACGTCAGCGGTGGCCCTATA 
Contig 57(500 bp) 

TGGCGTTGCAGTGGCTCTGGCGGAGGCCGGCGGCTACAGCTCCGATTGGA 
CCCCTAGGCTGGGAACCTCCATAAGCTGTGGGTGCAGCCCTAAAAAGCAA 
AAAACCCCAACATATATATATATATATATATATAATTATCGTAAAATACA 
CATAAAATAGAATTTACCTTCTTAATAATTTTCAGTGCACAATTCAGTGG 
CACTAAGCACATTCATGCCGCCGTGTCACCTGCTCCAGAACTTTCCATCT 
ACCCAAACGGACTCTCCGCCCCATGGAACACGCCCCCTGCCCCTCCCCCG 
GCCCTGCCCCGCCAGCTCCTCCCTGTGTCTGTGGATCCGGCTCCTCCAGG 
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GACCCCGTGCGTGGGCTCACAGAGTGTGTGTCCCTCTGTGACCGATCGTC 
GTGTCCCCGAGGCCCGTTCTGTGGCAGCTGCGTTATGACCGACTACCTTC 
GAATGCTCAGTGACTGCCGTGCATTGGACACGCAGTCCGCTACCCTTTTC 
Contig 58 (550 bp) 

TGCTTTCTGTGCCCCCCTCCAGCTTGGGACGCCACCAGGGCAAGGGGTGT 
ATAGGGCTTAAGGAGGCAGGGGGCGTCTCCTCCCGCTGGCTGCCCAGAGC 
ACCCCCAGCCCCGCCTGCCCCTCGTCCATCTCCAGCCTGTCCTTTCCTGT 
GCCCTCCCTGTCCCGGGCGGGCCGCACACTGGCTTCCACCTCCCCACCCA 
ACTGGCGGCCCGGTCCTTCCTGCTGAGGCACCCCGAGGTCCCCGCTGCTC 
GGGACCAGCTGGCAGGTGGGTCCCACTGCTTTCrCAGCGTGGGCTTTGGA 
GGGGGGATCTGCACATACCATCCCTTCAGGCCCCGTGGGGAGCCTGGGGA 
CCATCCGGGACCCCTGTGGGCAGGCCCAGAGGACTGCCAGGAAGAGACCC 
AGGGGACCAGGCAGCTCCCAGGCCTCTCAGCTTCAGGCCAGGGGAGCCCA 
CCCCCAGGTGGCAGGTGAAGCCAGGCCCCCAACCCACAAAACTGCCCGCA 
GGGAAGTAGGAGGGACAGCAGGAGGGGAGGCCAGGCCCGGGCCC^CCTTG 
Contig 59 (800 bp) 

TGAGGAGCGCAGGCCCAGGCCTGAGTGTGCCCAGCTTACACCCCTGGCAG 

CTTCGTCCCTCCTGGCCCTAACCCCCATCCTACCCCAGCAGCAGGGGCTC 

CCCCGGTGGGCCCTGCTGAGCGTCTGACTGGGGTTTGGAGTCAGCTCTGC 

TCCAGGCTCAGCCCCCATCCCCAAGGGTGCCCTGCAGCACTGCTGCCCAC 

CCCCTAGCGCCCCCAGACCT7CGCCCCTCCAGCC7GGATGTACCCACGGA 

CCCTGAAAAGTCCGCCTGACCAGGTGCCC7GGCTGGAGTCCCCCTGACTT 

GGGGCTCGCCAGGCTGCCCTGGAGGGGCTGTGGGGGCACAGCCTGCCCCA 

GGGGCCCGCTGGGCACTGGCTCTGGAGCTCACCACAGGCAGGCCCTCTC 7 

TCCTGGCGGGGCCACACCCTGCCCTGGGGTTTGGGGCCAACGCCGGCACG 

CCCCATCTCAGGCGGGGGCGAACCAGGTAATTACAGCCTGGCAGCCCGCT 

CCCCAGACCCCCAGCCCCGGAGGGCCCCCACCCAGGCTGTGCCACCAAGA 

CCTGGCATCCACGGCCCAAAGCAGGTCAAGGGCAGCTGCTACAGATTCTT 

TTAAGTTGAGACAGAATCGACACATGACAAGT7CCTGGTT7TAGGTACTT 

CGCTGCCGGGGCCGCCAGTCAGTTTAGTGACCCAGCACACCCCACACAGG 

TACAATTGCTCTTCTCAAAAGAGGGCCCTGAGAGAGCGCCTGTCTTGGCT 

CAGGGGTAATGAGCCCAATGGGTATCCATGAGGTTGCCGGTTCCATCCCC 

GGCCTCGCCGCGT7GGTTA 

ConLig 60 (500 bp) 

GGCTCAGGAA.GCGCAGGGGCAGCCTGTGGGGCGACGGGAACCATGGGGGT 
CTGTCTTCCCGCCTCTCCTCAAGCCCACCGCCCTGCTGCCCACCTCCGAC 
TCTGCAGCCAGCATGCCGGCTAGAGCCCCTGTGCACCCAGCTGGTGGCCT 
C7GGCTAAGGGCAGTGCTGGCTGTGGACGCGTGTCCCCTCCCCAGCAGCC 
CAAGGGTCCCA7CTGCCAGGCTGGTGGCTGAGGTCTGCCG7GTGTGGTCC 
TTGCAAAAACCCCGCCCTCTCC7GCCCCTTGAGGCG7CAGGGAGACGCGG 
GCTGGGCGGATGCCCTCGGGCACAGCCGCCCGCGGTGGCGCCCTGTCGAG 
GAGGGGGCTCCGAC3TGCCCTGACGGCCCTGGCCGGGCGGAGAGGGTGAG 
GCCACCTCCTGGCCACGTCCACCCAGCTGCCACGCCGCCTAGCCAGTGGC 
CXGGGGCCAAGTCAGCAGAGCCAGGCTTCCGACAAGCAGAGGCTGTAGGC 
Contig 61 (700 bp) 

GATGAGGAAGCCGCTGCTCGTGCTGCTCGTCTTCTTGGCCTTGGCCTCGT 
GCTGC7A7GCTGCT7ACCGCCCCAG7GAGACTCTGTGCGGCGGGGAGCTG 
GTGGAGACCCTCCAGTTTGTCTGCGGGGACCGCGGCTTCTACTTCAGTAA 
GTAGCTCACCGGGGCACGGGGGCGGGGCGGACACAGCAGGTGCTCCATCG 
GTGCTGCCCCGGTACCTGTGCGGGTCCTTCGGGATGGATGGTGTGGGGGA 
CGGGGGGCGGGGGGCGGCCAAGGGAGGACCTCTCCTCCGAGGGTCTGAGA 
CTTCAGACCGGGGGCGCCCTGGCCCTGCGCATTGATTGGCACCTGCCATG 
TGCCTGGCTGGGGCTCACACCCCCTGACGTTCCTGCAGCGTGACTCGAAA 
CGGGAAACCGAAGGGACGGGTGGCACGGGGTGGGGAGGCAGACCGTGAGT 
GGCAGGCG7GCGAGGGG77C777CGGGCGGGG7GGCCCAGGCAGGCCCCA 
CAGGATGACAGCCTGTCCCCTCCTGCTCCTCCTTGACCTGCCCACAGCCA 
GGGC7GCAGGCACTGACATTCACCCATGGTATTGTGGTGCCTTGACGTCT 
TGGCAGTGGGCATTGGGTTCATGGACTGTTTGGAT7GAAAAGTGGGAATA 
AGA7GGGG777GAAAAACCCAA7TAAGAAA7AAAAGGGCGCCC7G7GGGC 
Contxg 62 (300 bp) 

TTTGAAAAATTTTCAGTCAGTGCAGAATTCGCATC7AT7CCGCATTCAGG 
C7C7CC7G77C7CACC7TGCC77AG7GCGGA7C7TC7A7AACCACCACAG 
TGACGTTTTCAAGGTACTTTATTGAATAATAAGAAAAAAGTGCACACAAT 
CA7GTAGT7AAC777C7GTGC7C77TGCCAG777GAAGGGACCC7CT777 
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TTTCCTTTTTAGGGCTTCGCC3ACGGAAGTTCCCGGGCTAGGGGTTGAGT 
CAGAGCTGCAGCTGCTGGCCTACAGCACAGCTCTTGGCGGCGATGGATCC 
Contig 63 (450 bp) 

TCCTGGGCCACAGGCTGCAGCAGCTCACCTGGGGGCTGGGGTCTCGCTCT 
GCGGATGGACCCATGAAGGCCGGAGCCAGGTGGGGGCCCAGACGGCAGGG 
CAAAGGGTCTGCACACACAGCGTCCCCCCGACCCGGCTTCTCTGGGTTCT 
TGGGGGGTTGGCGAGGCTTCTCTCAGTCTGGGTTTCCTGGGGAACTTTCA 
AGAACTGGGAAGTCTTCCAGAAAGTTGGGGTGAGGGGAGGTACCCCCAAA 
GTGCTGCTCCTGTCCCCATCCCCCACCCCGCTGTCCATCGGCGAGACCCC 
GGACCGCCGTCTCCCTGCCGAGGTGTGGGGTCCCCCCCTCTGCGGGCCAG 
CCTGGGCAGGGGTGAGCGCCCCCTGCTCTGCACTCGGGACTCAGCCTGGC 
GAAGGCGGGCCCCAGGAGGTCCTGGCCTGGACGGCAGTGACCTTCCACCG 
Contig 64 (£00 bp) 

TGTGCATCCAACCCCAGTGGCCACGGGGGGTGACCCTCGGCCGGTCAGCC 
GCCCGCGTCTCCCACGGAACCGGGCCTTGGCCTGAGGCAGAAGGACCCAG 
GAC'l'CCATCCCTGCCCCGGACTCTGCCGGAGGGTGCGGTCTGCACAGAGA 
CCCTGTGGGGGTGAGGCCGGTCGGGGCTGGGGTTGAGATGGGATGGTCAG 
GGCGCCCCCCGCGGGCCTGCAGGAGGCTCGGTGAAGGAGGGGCGCCAGCT 
CAGACGCCCCCAAACCTAGCTTGGGAGAGCTGCAGCCCCGCCCCGTCAAT 
CGCGACAGCCTGCCCACAGAAGGCATTCAAATGAGAGACAAATATTTGGG 
CTTGAAGACTATACCCAGCCACGTCTCTTTGGGAGCCCAAGCTCCTCCCA 
GGCCCTCATTTGGGTATTAATTGGTTTTCGTTTAGAGATTTGCATGCTTA 
TCAATGGCCACTGGGCGGCTGGGCCTGGATGCGCTCCCAGGCTTTGTATG 
Contiq 55 (66.1 bp) 

tcccacgacctgcccctccagggccacatctggcgacaccgtc'ocaagag 
rrggaccgccctggtgtggccacagcctcaggccttgtctggccgcccag 
gccggctccaggctccaaggagctcctgcctgccctccggaaccccagca 
ccccgggcccgcttccccaccagacctgtttttccaggtcaaggtcacag 
ctaatttgggcttaaactggacaaggaggccttatctggagcaggctccc 
ggccctttggcctctgccctggtggggaggccttcccagaggctgtgtgt 
tggcgctgaccg7gcagccctgagcttgaacccggataaggagggacccc 
acctgggctck^agccagagagccctcgttccccagctccgcagggttctc 
acagtcccgcccctgccctggggaccctggacgtccccagcaggtgaaag 
gtccagatgccctctgactagaggctcctcccctgtcagacatgctccct 
tcccgcaccgaggacgagacctcagcagccctgcgtggcctggggtgcgg 
acccc.aaggcgtctctgagtgtgttctaatggggagccgtccggcctcaa 
cactgogggtcgcacttggaggggagcctccccacagctgccccaagatg 

GGCCCTGGACT 
Contxg 66 (500 bp) 

TTTGTTGGA7GAATGAAATCATGAGAAAGTGATTGGACCGCCCCGTTCCT 
CCAGC7GCTTGCCAGCTGCTTTGTAAAGATGA.CCTCTCACCTTCTCAGAG 
GCCTGGCCGGCCCGAGGTGGCAGTCAGCTGAGATGCCATGCTTGTTTGGC 
ACGTGGGAGGCCCCTGTCCACGGCGTGGGTGCCTCTTGTGTCTAATCAGG 
CiTCAGGGGGAGCAGCAGGTGCAGGGCACATGTGGGGCCGGGGCCGATGTC 
TGGGGAGGGCGGGAGGAGGGGGTGTGCGGAGGCCGTTGTGGGGGTGCAGG 
GGACAGACCCCAGCGAGACCCTCCCTGGCCAGGCACCAGGACAGGTGATG 
GGCCGCCGCC7CCGGGGCG7G7GACAGAACCCTC7CAGAGGA.GGCCC7CC 
CACGGTCTCTGGACCATCAAGGGACCGGGGGCGCTGGGCCTGGGGGTCAC 
ACCCACC7GGCCGGCCAGCCCGGGTGGGG7CGGAGGCCCGGGCAGTTCAC 
Contig 67 (550 bp) 

GGGCAGGAGGGGCCCGGGGCTGGTGCGGACGGTGGAGGTGGTGCAGGAGG 
GTGTGAGGCAGGGCTCACTGAGCGTGCGCGGCTGGCTGTGCCCTAGAGTG 
GTTAGCACGTGCCCCCACCCTCCAGTGTCGCTCTGTTCACCTGTGCCTGG 
CTCACAGGTGTGGAAACTGAGACTCGGGTGTTGCATGAGCTTCCAGGATG 
AGAATCAGCAGGCTTCCCAGGCAGGGCTGTGTCCGGGGCTCTGGGCTC7T 
ACCAAGGAGGGGACACCCAGGGACAGCCCTGCTTGGGGGTGTCGGGCTGG 
CCAGGCTGGGTGGTCCTTCCTGTGGCTGGCAGCCCTTGGCAGTCACCCCC 
TTACCCTCAACTGCCCCTCAGCTGAGACACGACCTCCCTGCAGAGCCCTG 
TCCACCCAGACACTCACTCCCCTCCTCCAGGAAGCCTTCCAGGGCTGCCT 
CGCCCTGGTCTCAGCAGGAGACAGAGAGAGAGGGTGGGCCCAGGAGCAGA 
GGCAGGCAGCCAGAGGGGAAGCCCAGGGGCCCTCACTCACCCC7GGGGCC 
Contig 68 (500 bp) 

TTTGCATTCAGCTCGTACCCGGGATCCTTCCCGGGGGCTCTGGGGGTGGG 
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GGAATGGGGGTCAGAGGCAGCTGTCATCTGCCTGTCCTACCTGCTCTCAC 
AGGCTGGCCCTGGAGCCCTGGCCTCCTCCTAGGGGCACATCAGGTTTTGG 
GGGAGGCCCAGCCCACCGTCCCACCTCCAAGACCACAGCTGGGAGCCTGC 
CCCCCAAGCCTAGACCTAGTGGGGCTCCTGCCAGCCAGGCCCCCACCTTC 
ATGCTGCCACCCACCAAGGTCGGACAGTGCAGCCAGGACATCCAGCTTCT 
GGAGCTGCCCGAGGCTCAGCACAGGCTGGTACCCTAGGGAGCAGGTCACC 
CAGGGCCGCCTGGCGAGGCCTGCGGGGACGGGGGGTAGGGTGGGCAGCAA 
AAGAACCTCTGAGCTGGGCCGGGCGGGGTCGGTGAGGGCCCGGGGCCGCG 
GGCTGTGTGCGTGGCCCCTGAGCCCGTGCAGACGCAGACCCTGGGTGGGT 
Contig 69 (550 bp) 

•I'GTGCTGCTGTGGCTGTGGTGTAGGCCGCCAGCTGCAGCTCTGATTCGGA 
CTCCTAGCCTGCGAACrCTCCATATGCTGCTCTAAAAAGACAAACATAAAA 
TAAAATGGGTGCGCTGTTAATTTGAACACTCTGCCTCCTCCAGAGACGAG 
GCCGAAACAGGCCTCTCTGAAGGTCCCACCTGGCAGGGAGGAGGAGGCCA 
GCCCCGTGGGGGGCAGAGAGAAGCCCGATGTCCCCAGACACACACGCACA 
GGGACCGTGGCCCCGGCTGCCAGCCCCGCGGGGGGAGGGCAAG'GCCAGAG 
ACTCCCACCAGCCCACAGGACCTTGGTGGCCACAGGACACAAACACAGGT 
GACGGTGGGTGAGGCCTGGCCTTTCCCCCCCTGGGCACGAGCACAGGACA 
CACAAGAGCCCCAGCGTGCTGACCGCCACGCCAAGGAGCCTGGATGAAGC 
TGGACACCGAGACTCCACACTGTGTGATTAGGCTGACGTGAAGTTTAAGA 
ACAAGCGGGTGGCTCAGCGCTTGAAGGCCAGAACAAGGCCGGCAGGGCAG 
Contig 70 (1300 bp) 

ATGTCAGGA.TAGTAACCTGGGGTGCTCCAGTGACAATGCCAGATCCT'J'AA 
CCACTCTCCCACAAGGGAACTCCTTGACCTAGAATCCTATACCCACTGCA 
AA? AT AT T T C AAAAAA G G T AAAG T CC TG AG C AG AAAAG C AAAAATG GG AT 
AATTCATTTCTGGAAGACCTTCCTTGTTAAAGGAAGTTTTTTGGACGTGA 
TGAAGGTAGAAACTCGGAGGCACACAAAGAAAGAAAGAAAGAAAGAGCAC 
T G G AAACG GAG CAAAT AAAG G T AftAA AT AAAG T TCATCTCTTTCTCATTT 
TTTAATTGCTCCAAAAGATAGCTGACCTCTAAAGTAAAAAATAGTGGAAA 
TGTAGCATATGTCTCTAGCGTAATTTAAAGTATAACTTATAGCAATGATA 
G CC C AAAT AAAGG AG G AA T TG AG AATATAC AGT T G C T G T GT T C CC AT TG T 
CCCTCAGCAGTAATGAACCTGGCTAATATCCATGAGGATGCAGGTTCAAT 
CCCTGGCCTCACTCACTGC.GTTAAAGGATCCAGGGTTGCAGTGAGATGTG 
ACGTATGTCACAGACGTGGCTCGGATCTGGCATTTCTGTGACTCTGCCTG 
TG3TGTAGGCCAGCATCTGCACCTCCGATTTGACCCCTAGCCTGGGAACC 
ACCATATGCTGCTGGTGTGGCCCTAACAGACACAAAATAAAATAAAAATA 
AAAGAGAGAGAG AAT ATACCATTGT AAATTT C C TCACAT G ACAC AAAGAG 
CAATGTGATATTATTTGGTATATGGTGATTGATTCAAGATGTATATCATA 
ATATTGATTCAAGATGTATATATTCCTTTTCTAAAAAAGAGATTTATACA 
ATAAGGCAAGAGTGAAAATAAAGTGGAATGCTAAAGAATAGTTA.ATCCAA 
AAGAAGCCAGAAAATGGGGAAAAGACATATAACAGATGGAACAAATAAAA 
AAGAGCTAATGAGATTGTAlAAATTTAATCCAAACATACAGATAATCCCAT- 
TAAATTTAAACACTCTCAAGACATTGATTAAAAGAAATTGTC/vAATTGAA 
TAAACAAAGCAAGACCCAACTAGATGCAGACTATGAAAAACCCACTTCAT 
ATAAAGACATGGGTAGGTTTAGAGCAGAATGATGGGGAAACCATGTCACG 
CAAACATTTGTCAAAATAAAGCTGGTGTGGCTGTATTCATCTCAGACACA 
GCAGACTTCAGAACAAGAAACACTGCAAAGGATGAAAGAGATACTGCATA 
ATGATAAAGGGATCAATTTTCCAAGTGCAGGCTCCAAACAACAGAGGTTT 
Contig 71 (500 bp) 

ATGACCTCATACTGAATCGAGCTCGGTATCAGGGGATCTCTCAGCTGGGG 
GGGAGGGCAATGGGGCATTTGTCTGAGGATGCCCCAGGGCAGGCCCATTG 

gctggtttggtgcccatgccccccccacaccccggcagtgccccctgctg 

AGCCTGGGACCCCCTCTGGGAGTTAGGGATTGGGGGTGGGAACCAGGCTT 

tgcagtaattccagcccccagggcccttccctccccgccctcaggacccg 
cagccccgccccacacagtctccactgtgacagcctcaccccttgggtca 
agtcctgtcctctccggcccccgctgggcagtggagccagctaggtgaga 
ggcacaggccactagggcggtgggcactgctgaggacagaggggcctggg 
tggccttggacgaggcccagcgacgctgagacagtgagccaggctccagg 
ctttcccagggagggtccctgaatgtccacttcttgtgacatcgggtgac 

Contig 72 (550 bp) 

aagtccattagggaagggatttgtgcaaacacagagacaggtgcagggct 
gggccagctgctgggctgggggctcctcaaggcgcccgtaaacccctccc 
tgccagccgcctgccgccaaggtctgctgtccaccccggccgggctgctg 
tgttcccggcgtgtgtcctgcgaacccgactcccgttcacccctgagcac 
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TGCCTGGAGGCCGGCTGCCCAGGCGGGACGGGCCCTCAGGGCTGGGCTGG 
CTCTTGGCCTGTGTTTCATTTCTGAGCAGGTCCTTCTCAGTGGGGGGGGC 
CTTGGGTGAAGCAGGCATGTGCACCACTGGGGCCCTGTCCCCAGTGGGCA 
TCCTGGGCGCTTGTCTGGCCCCCAAACCCCCAGGCCGTGTGCATCATACC 
TTCACCCTGAGCCCCAGCCGAACCCCGGACATGTGCTGGGGGACCCTGGG 
CACAGGGGTGAGGGAGCAGTGGCCTTGGTGGAAGCCCAGCCTTGGCACCT 
GGGGAGGGGGTGCATCTGGCATGCTCTGCTGTAACCAAGCCCAGGGCAGG 
Contig 73 (950 bp) 

GACGTGCAGTAGCCATGACCTGTACGGCCCCCACTGACCAGCCCGTGTCC 
TTGTCCCGAGACCGACCCCTAAGCAATAGGATGCAGCAGAAGTGACAGAA 
CGGCCTCCGCGATGAGGTCGCAGAGGGCTCTGGCTCTGACTCAGGCCCCT 
CATCCCTCGCTCTCCTGGAGCAGGGCCAGGTAGGGGCCCCCCAGAGACGC 
CCTAGAGGAGGTGACGGGCAGCCAGCCCGCCCCAGGGAAGGCCTGGGGAC 
ACCACGGAACAGAACGGCACAGGCTCCTGGCACAGTCTCCCAGGAGCCCC 
CTGGTGGCACAGAAATCCTGACCGGCCCAGTGGAGGGGGCTGGGGCGGGG 
CTCGGGGAGGAGGGACTGGGTGAGGCCGTCTGACTCCTGGCTGAGCGCCG 
CATAGTTGCTGCCTGCCCACGATGCCGGGCCAGGCCTTCCGCACGGACCC 
AGGCTCACATTCGCCCTACATGCCACTGTGTGGGAGTTTGGGATGGTGTG 

CCCGCTGGGCCCGGGGG7CAGGGCACGCTTCCCAGAGGAGCGGGTTCCAG ■ 

AAGGCCCAGGTGGAGAGGCGATAGGAGGGCTCCAGGGGGCTTCCCAGGCC 

ACCTGCGAGGACCCTCCTGGGGGGAAGGGAGCGGAGGCAGACAGCCGGGT 

CCCTTAGGCCAAGGCTGAGTTGTGACCGCAGGGAGAGGAGAGAAGGAGCA 

CCCACAGCAGGGCAGGGGCTGCGGGAGGCTGTGCTGGGTGGCCGGGTGGT 

GGGTCTGGGGGCCAGGACCGTGGGAGGCCTCGAGGGGGGAGCAGGCACGG 

CAGGGGCCCCTGGACGGCAGAGTCCCTGCTCCAGCTGCCGCCCCGACCCC 

AGGTCCACCTTCATTTCACAGCCTGGCCCCCGGCCGCTCTGACCGGCCCT 

GCCCATGCAGGTGTAGCGGGGCAGTGAGGGCCAGGCTCCGGCCGTCCCAA 

Contig 74 (450 bp) 

GCAGGCCTGGCAGCAGGGAAATGATCCAGAAAGTGCCACCTCAGCCCCCA 
GCCATCTGCCACCCACCTGGAGGCCCTCAGGGGCCGGGCGCCGGGGGGCA 
GGCGCTATAAAGCCGGCCGGGCCCAGCCGCCCCCAGCCCTCTGGGACCAG 
CTGCGTTCCCAGGCCGCCGGCAAGCAGGTCTGTCCCCCTGGGCTCCCGTC 
AGCTCGGTCTGGGCTGTCCTGCTGGGGCCAGGGCATCTCGGCAGGAGGAC 
GTGGGCTCCTCTCTCGGAGCCCTTGGGGGGTGAGGCTGGTGGGGGCTGCA 
GGTGCCCCTGGGCTGGCCTCAACGCCGCCCGGTCCCGCAGGTCCTCACCC 
CCCGCCATGGGCCCTGTCGACGCGCCTCCTGCCCCAGGCTGGGCCCTTGC 
TGGCCCCTCTGGAGCACCCCGCCCCCCGGGCCCAAAGCCTTTCATGAACA 
Contig 75 (1363 bp) 

CCTCCAGCTGGGCCCGGCAGGGCACCGTGCCCCTCAGGGGACACCACGGG 
GGGCCACAGTGGCCTCTCCTGC7CCAGGCTCTGCTCCCGCCTGGGGCCCC 
CTGGGCCGCCCGCCCATGGCCAGGGCAAACTCCCAGTGCGGCTGCCCGTC 
TGGGCAAAGAGGCCGCCAGGCCCCGCGTGGTCTTAGCAGGCACTGGCGGA 
TGCCGNTAACTAACCATTTCTTCCGCAGGAGTCCGAATCTGCTC7GACCA 
CGGGCCCTAAAAATCGCTCCTGGCCCGCAGAGGATCCCCGAACAGCGGGG 
CTGCCTCCTGCTCCTCCTGCCGGGCCGGCACTCGGCAGGCACGTGCCCTC 
GTCCTCCCCAGTCTGTCAACCGTCCCGTCGTTACGATCCCCAGAGTCCCA 
CGCGCGGGCAGCTCTTTCCACACCCCGCACGGCCCCGGAGCTGCCTGGGC 
ACCCAGATCGCCCCTGACGCCTTTGCTCCTAATTCTGCTGAAATACACAT 
AACGTCTCCTTGAACGTTTGTCCATTTTCACGGGGACAATTCTGTGGCCG 
TAGGTACACTCCCCTTGGGGCGCAGCCATCGCACCATCCGCTTCCAGGAC 
GTCCCGTCGTCCCAGATGGACACTGTCCCCACTGATCCCTAATTCCCTGT 
CCCCCCCAGCCCTGCCCTTCCTGTCTCTGTGGCCCTGGCGCCTCCAGGGA 
GCCCCTGTGCGTGGGATCACAAAACGTGTGTCCCTTTGCGTCCGGTGTGT 
GTCTCTGAGCATCCGGAGCTTGGGGTGCTTCCACGCTGCGCCTGTGTCAG 
GACGTCCTTCCCTTTTGCGGCTGCGCGATGCTCCCCGTGGGGCTGCCCCA 
CACTGCGCGTGTTCGCTCATCCATCGACTAAGGCTGAGTTACTTTTGGCG 
GTTGTGAATACTGCTGTGTGAACACGGGCGTGCAAATACCTGCTGGAGGC 
CATGCTCTTAGGCCTCTCGGGGGGCACACCCAGAGCGGATATGCTCAATA 
AGGTAATTCTGTGTTTAGCTTTTTGGGGAACCATCAGGCTGGTCTCCAGA 
GTGACGGAGCATGCGTCGCATTCACAGGAATGGTGCTCGAGGCTTTGAGG 
TCTCCACCACTCGCTTCCTATTTTCTGTCCGTCACAGCCGTCGGAACGGC 
TGGGTGGTGCCTCTGTGTGGCTTCAATGTGCTTTTTCTTTTCCTGGCTAT 
GAGGTTGAGCGTTTTTTATGTACTTGCTGGCCATTCGCAGGGTTTTTGGG 
GTTTCTTTTCTTTTTTGCCTTTGGGGACGGCGCCCAGAGCGTATAGAAGT 
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TCCCTGGCTGGGGACTGAATCAGAGCTGCAGCTGCCAGCCTAGCCCACAG 

CCGCAGCAACGCA 

Contig 76 (500 bp) 

rCATGCCATCGCCACCGCCCCCCACCCCGACGTTTCAAACACCAGAACCA 
CCCCTCGGGCGGCAGAGAGAGGACCGGAAGGAGAGACAGCCTGGTCCCAA 
GGCCTCGCCCGG7CCTGTGTCTCGGAGCGACATTTCTTTCTGTTTCCCTC 
CTCCGCGGTCCAAGTTTCACCCATCAGAGGCGCATTGTTTTCATCATCTG 
AAAAAAAAATCTCTGTCTCT7AA7AAAACACAAGAAAAAGTAGCC7TCGA 
AAGAAAGCACATGAATGATATGTGCTGGCGACAGTGCTGGCGGCCTCTGA 
GCCGTGGTGGGAGCTGGGAGCCAGCGGAGCCCCTGACCGATCACGTGACC 
CACGTCTCTCCTGCACAGCTGGCTGCACCTGCACGCGGTGACACAGGGAC 
CCAGCC7CCTGCCAGCAGGTGACCCCACCCCG7CCGTC7CCTGTCGAAGG 
GGCAGCGTTGCCTTCTGAGGG7GGGCTGC7CTGAGGGGCG7CC77TGGCC 
Contig 77 (626 bp) 

GCCATGGGCTGCGGCGGTTCACGCGGCTTGCCGGCCTGCCTGGAAGTCCC 

ACAGGACCAAGGGGAGGGCACG7CACCACAGGGGCCCCGGGCACGGACGG 

TGCCGCCAGCCGCCCCGGCCCCCGCCCTCCAGACAGGACGCCCGGTCACC 

TTGCGGGGACAGCCAGCCTCGTGGCGTCGAGCAGAAGAAGTGAGAGTGGG 

GTGCACAGGGGCCCCCCGGGGAAGGAGAGGGGACAGCGGGGGTGAGCGGG 

TGCGGGCGTGCTCGGGACCAGCCCCTGGCCTCT'l'GGCGCCTCCCTCCCCG 

7CC7TAAACCGGGGCCAGCCT0TTGGGCCTCGAGCGAAGGC7G77TGGAA 

AATAGGTGGACCGTGGCCCTGACCCGAAGGCCAGCGGGGACCCGAGTGCG 

GTCCCCAATG(JATCAGCAGGCGCCTGGGC7aGCLTGCGGCCCCGGGACCC(: 

GAGACACAGGTGGGAATGGGACGAGGAGGAGGAAGACGGGAGGAGAGGAG 

TGAGGACCAGCAGAAACCACGCCCTCCTCTCTTCCCGTCCTCCCCCTCGC 

CTCCGACAGC7CCGAC7CGGCTGCAAGGAAAJU;GCCCCAGCCCAGCCCGC: 

CGCCACCGGGGGGGGGGGGGGGGGGG 

Contiq 78 (500 bp) 

7ACTCGGG7T7GT7ACCAC7GAGCCACAAAGGGAGCTCCTAJ\AAATAATA 
ATTTTCTTAAAGCCAATGACATGGAGAGCAGTTAGGGTGGAGGCTGGTGG 
GTGGTGGGGCCGCGGCAGGCGCCCTGAAGGTCCTGAGTGGCACCCTTGGC 
CGGGGGAGGTGGGTGGGCGAGGGGTGTTGAGAAGGGGCAGGGGCTCGTGG 
GGGCAGGAAGGAAGAGCCAG7GGC7CCCAG7CGCCTGACCTTGCTGCCTT 
GAGCCTGG77C7CCCCAAj\AT7CTG7CTGTG7CCCTTCACTTCACGGAAG 
CTTGGGGCCCG7TGCCAGGGAGACAGATGGGCTGG7GACACCCAAAATGA 
GCCACCAGGAGGGGGGCACTGACTTTAGCCPvGCCGGTCACATCAAGAAGC 
AAACAGGCCCCCCGCTGCTGTAAAGGCAGCTTGGGGCTCGGGTCGGGGAG 
CACCCCCTGGGCTGGGGAAAGGGGGrCCTGTCAGGCCCCCGoGGAGGATG 
Conng 7 9 (427 bp) 

TGTATTCGCCGTGGCCGGAAGAGGCTAACCG7ACATTGACCGGGGATCTG 

GCGA7G7A7CAC7TCTCTCCAACCGAAAC7TCCCGGCAAAACTTGCTGCG 

TGAAAACGT7GCGGATAGCCGAA7CTTCA77ACCGGTAATACAGTCA7TG 

ATGCACTGTTATGGGTGCG'i'GACCAGGTGATGAGCAGCGACAAGCTGCGT 

TCAGAACTGGCGGCAAATTACCCGTTTATGGACCCCGATAAAAAGATGAT 

TCTGGTGACCGG7CACAGGCG7GAGAG7TTCGG7CGTGGC7T7GAAGAAA 

TCTGCCACGCGCTGGGAGACATCGCCACCACGCACGAGGACATCGAGATT 

GTCTATCCGGTGCATGTCAACCCGAACGTCAGAGAACCGGTCAATCGCAT 

TCTGGGGCATGTGAAAAATGTGATTCT 

Contig 80 (650 bp) 

GGCGTTGCCGTGAGCTGTGGTGCGGGTCACAGATGGGGCTCAGATCCCGC 
GTGGCTGTGGCTCTGGCCTAGGCCGGTGGC7GCAGCTCCGATTCGACCCC 
TGGCCTGGGAGCCTCCATATGGTGCGGGAGCAGCCCTAAAAAAAAAAAAA 
AAAAA^uAGG AAG AJ\ AA G AG AAG AAAG AAAAG AAAAGAC.AAAAG T C AAAAG 
GAGCTCCCCTGAGCGATGTCTGTCTACGAGCAGGTCCCTGGGAGCCTGAG 
GCAGGGTGAGCCTGGACCCCTGAGGGCCACTCCAGACTCAGTGCTCTCAC 
TGGCCAAGGTCTTTGGGGACCGGCTGGGGGCGCGCGCAGGCTAAGGAGGA 
GGTCAGAGGAGGGGCTTCAGGC7GCAGGGCCAGCGGCAGCTCTGGGCCCG 
GGGCGGC-GGGGAGATGGCCTGAGGGCCTTGCGGGGGCTGGAGGGTGGGGG 
GCTTCCTGGAGTGGGAAGACGGGAAGCCAGGTCAGAGGAGAGGAGCGAGG 
GCTGAAGCTCCTGGAAGGCGCTGGCTACCCCCAGCTGGCCCGCCCCGCTG 
CCACATTCAACAGCCACCCGGCCTGTGGTCCTGGCAGGGTCCTGGCAGAA 
AAGCCCCAAGGGCCCCAGCCTGGCCCTCTGGGCCTAAAGAGCCAAGCCCC 
Contig 81 (550 bp) 

TTAACCCACGGAGCAAGGCTGGGGATCGAACCTGTAACCTCGTGGCTCCT 
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CGTCGGATTCGTTAACCAGTGCGCCACGACGGGGACCCCCCAGGGCTGGC 
GTTTCCCTCTGTGTGCACACAGTGGACCTGAGCCAACCAGCAGGGCCTTC 
ACCACCACGGCGCAAGAGTCGGCAGCAAGAGAGCAGTGTCTCATGCCTCA 
CTTTCTCCCCCTTCCCCGGAGTGGTGACAAAACCCCGCCGCCACCGGACT 
CGGTTAGACAAGGCGGTGCCCAGTGCCCCCGTCTCTCACCCGCACGGCAC 
GGCGCTCTCCT7TCTTTCTCGGGGCTCCACCACGTGTCCTCAGTTTCCGC 
ATGAGAGTACCGCGGCTGGCGGGGTGGTGGCTCTGGGGTCGGGGGCCGTG 

agggcagggctgggctgggggaggcaggtcttggcc;:attacgcgggggg 
cagactccacatcacacgctctctgtgcctcttggctgcctgacaccatg 

GACTTCAAACAGGAACAGCCGTGGAGGCATTGCAGCCCAGGGCCCGGGTT 
Contig 82 (550 bp) 

TGACACC7CCAGGCAGGAGGGTCCAGGC7GGGG7CCCAGCTAA7GGTG7G 
C7GGCCTGTGGGGCG7GGGCTCAGCTCTTAGGATGGTGGGCTGGGCGCCG 
ACCCAGCAAGGACAGGGTGATGGCAGGTCGTGGGCTCAGCAAATGAGTGC 
CCAGGTTGTGGGGGTGGGCACTTGGGGCTCAGGGGAACCTCATCAGCTTG 
GAGAGGGACGGGGGAGGGAGGGGCCCTTGGCCAGCTGGCCCAGATGCCTG 
GATGTGAGCACTCACGTGCCCCGGGGTCCACCTCCCCTCCAGTGCCATCT 
GGGCAGGAGGCTCCGATGCCTGTCCCTGGGACCCGCTGTCCTGAAATGAG 
GTTCACTTGGTGCCTTCCCCAGAGATGCTCGGTCCGGAAGCTCACGAGGC 
AGGAGTGCACAACGG7C7GGGGAAATGGAGCAGAG7GCGGC7GGGGCACA 
GAGGCTGCCCCCAGCCTGGCAAGA7GGGGAGC7TTCCAGGGGTACCCCGC 
CAGCTTCTGGGGCCCTGGATACCCAAGGGTGTGAAGAGGCfGAACAGCGA 
Contig S3 (984 bp) 

CTGAGCCCAGCTATC TAGATTAGACCCCGGTCCGTCCCAAATTCTTCTCA 

AAGCTGTCCCGAGATGAGAGATGAGGTTTTCGTGTCCTCTGCTCTCCTCG 

C77CCCCTGGGATGTGCCC7AGGG7GGGAGAGGGTGTG7CCCAGGGCTCA 

GCAGGCGGTCCCATCTTCCCGAGACGGGAGAGATCCCCTCCTTC7CGGCG 

CCTGTCCCCACGGCCCCCACAGACACCCCCCCCCCCGGCATGGCACCCAT 

GCACCTGGCATCGTGCCCAGTAGGGGATGGGTTTGGCGAGACTGGAGATG 

GCTGTAGCCACTGAGACATGCCCTGCCACGTAGCCTGACCCCCTGGGTGT 

GCTCTGTGAGATCTGGGGACCCCCAGCACACCTAGGGA.TCATCTTTGCCA 

GCCTCCTGGGCAGCCTCTCAGAAATGGGGGCCCCCAGAAGGCTGGCAAAG 

G7GA7GGGGAGCGTGGGAAGTC7GGCGGT7GGCGGGG7GGG7GGGGGGCA 

GTGCGGGCTGGG7GGGGGGTGCTCCGGGGTCGGAAGTGCTCCAGCAAGGT 

7T7GGACA(:AAAGTCAGGAGGAAGGAGT(:TACGAGGAGAC7TGCAGAAT7A 

CAGGTAGAATCAGGAACCCACA7CGACGCCAATTGATCTATCCCCCCCTT 

TGATTGTTTTCTCCTGGGGC7TTTT7CCNTTTTTTTTTTTTTTTTTTTTT 

7TAATCCCTCCTTAGCTTTTTACGCGCTCAACACCAAATTAAACGTACTC 

CCCACCCCACGTAACAGCGGGGCGGTGACCCGAAGGACGAGGAGCACACG 

AAGCCACCATCCG7CACC7TGGCGGCACCAGCCGCTG7CC7GCCCTCCCC 

CCAT7TATCCCCCTTGAATTGA77TTTGTTT7GCTCTG7CCCTGTCGCTT 

GGGTAGAG7GGAAAAGGGAACCTCTGTGGGGGTGCCAGCCAC7GGGCCCC 

CCAAAGA777CAGGGGAA7GAAACGGC7GCCGCC 

Contig 34 (550 bp) 

TGCCCCTCACAACCCTGCCCTGTTAGCCACACTCGCGACTAA7AAGGCGA 
GAGGTCAGCGGGCAGCCCCACGGGGAGAAAG7GCC7CCGTGCGCCCCACC 
CCTGGCTCTGATGGCCCAGCCTGGCACCCCAAGGTGGCCTCGGCCTTCCT 
ACCTCCAAGGTCCAGGCGCATGTCCAAGCACCAGCAGAAGCTTC7CCAGG 
GTTGGTGCCTGC7CAGGGCAGAAAGCAGGGGTGAGGCTCCCCAAAGGGCC 
ACTGGCACCAATGCCCCCAGGCAGCCCCAGCGAAGGGGACAGCCCACCCC 
CAGCCCGGGGACGCAGGCCTGAGGGGACATGCGGAACCCAGAGCAGGGCC 
AAGGGGAGCAGAGCCCCTCCTCCGGGAC77GAAA7CT77CCCGGGGGGCC 
CAGGGAGC7GGGGTCTGCAGAGGGCACTTTCAAAATACGGCCCACCCCCA 
AATTGCCACGTGGGCCACAGAGCAAGGAGTCGCTGCCAAAG7GGCC7GGC 
77CAGCGCAGGAAG77CCCCTCCTGGGGCC7CCCC7CC7ATAGGCACAGG 
Contig 85 (500 bp) 

7GAGCCAGGGCC7GGCCCAGCTAAGCCCCTGGAGCCC7CCCGCCC7GTTT 
CC7GCCTCCCATGC7GGCGGAGCTCGGCTTAC7GAGCGGGGGCCAGGCCA 
G7G7GCG7G7GGAGG7AGA77CCACTCAGC7GGAGG77GACG7GGGCAGG 
GGGCCGCAGACCCTCAGGCCAGC7CTGGCCGGCCAGGTCCCTGAAGC7CC 
CCCGGCTGGCC7CCCCG7CCC7GCC7CTGGCC77GTCCTGGCCC77GCCT 
GACAAGCTTCTGTGGCTCTGCCTGCAGGAGAGACACTGGC7CCCCCGCTC 
TCGGATGAGGACGGGGCTTTTCTGCACAAGTCCTGCCCCAGAATG7TTGG 
GGCGCCAGCAGCTGAGCCCAGCACGTC7CCCCCTGCCCCTGGCTGGACAC 
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GAATCCCGGCATCGAGGCGGGAAGGGGGATGGAGGGATGGGGCCTACCCA 

CCCCTGCTCCCCACCCAGAATAGCTGGGCGGCCCCCATGGGAGGCCGCCC 
Cont^g 86 (913 bp) 

CTGTTTTCACGTCTTCTGAGGACACACCCAGAAGAGGGGCTGCAGGCGCC 

CATGGTGACTCCATGTGTTCACTGCTGAGGCCTCTGCAGACCGTCTCCCG 

C AGC AGC CGC ACCCGTT TCCATGCC ACCAACAGCGTGCGAGGC CGCACTG 

TCCCCACGGCTGTGCAACTGTTTTGAATCTGAGTTATATAAGCAACAGAC 

GCTCCTTCAAACACACTCACGTGCACACGTGCGCACAGGCGCACAGACAC 

ACACACGGAGTAATAGGCCTCCCCCCCCTCCCTGAGCCCAGAGGGGGCCT 

GGGGCCCTGGAGCCTGTGCTT7AGGGCCTTTTAGGAAAGCTGGTGCC T CC 

CAGAGGGGCCGCCCCGAGCGTTGGC7TCCCAAGTCCCCACCAACCCTCGA 

CAGACTCAAACGTTGGTTTCTT7CCTGCTTTTGCCCAAGGGATGGGCCCG 

AGGTGGCCCTGCCTGAGGTTTCAGCCCAGCGCCCCAGGCACCCT^TCTCT 

CCCGGTCCCCGGCCACTTCATGGGACAGCGGGCCTTCCCCCACGTTGTCC 

CCTGGGTTGTCGTGCTTTTCGTAATGAGACGGAGGCAGCTCCACCTGTCC 

TGGGGTGAATTCTCTTCTGCAGGAACTCGCTTCCCCGGCGCCTGGTCTGT 

CTGTTCCTCGGTTGTTGGAACCTCTCGTCACCAGAAAGGGTGGCTCTGAC 

GTCGCCCTTTCCCTCCGTGGCTTTTGCAGTC7GGGTCTTGTCGGCGAACC 

TGCCCCAAAGAGGGGAGTGACCCCCCACGAGGGAGACGTAGCTCCTGTGG 

CGACAGCACCGGGGGCCCCCACATTCATGGGGTTCACGCTCACAGTCGCA ' 

TGACGCTGCCTT7GGACGAGGGCAGC7CAAGGGAAGC7TC;TTTCCTGCCA 

CGAGCCACAGGCA 



Cont^g 87 (650 bp) 

tccacacctgtggagccgctgcctcgctgatgccctctccccagctgatg 

CTCAGGTGCCCAGACTTGGGCCTCAGTCCAAACAGCGGCrCACAGGTGCT 
GCACCTGGGCAAGGGAGCCTGTGCGCAGGGCCTCAGGTCTCCCAGGCTCG 
CTGGGACCGAAGCGCACTGGGTCCTGGAC7CCCGGCTTCCCCAGGGGCTG 
CTCGGGGCCACCTGGAAATGAAGCCCCACCTGGCTCATAGGGTCCACGTG 
AGGGCCCTGAGGCCACCAAGCCACCAAACAACTCAGTTAAGGGAGGGGAG 
GTTCGGGCTGCTAAGCTCCAAGCGGGAAGCGGGCGCACTCAGCACTGCCT 
CTC7GCCAGCCAGCCGCCCAGCTTGCTGACGTCCCAACCAGGCCAGGGAC 
CCTGTCCCACAGATGCTGGGCCCTTCrAGTCTCTGCTCCCTGGAGGCGCT 
CGGCACTGTGTGGGCACACAGCCCGCACCCGCCTGTAAGGAAGGGAAAGG 

ccccatcctcaaaaaagccgtc;ggcaggtgggccat(;atggtcctccgag 

GCAGGTCCTCCTCGGACCCCTTGCTCCCTCGGGCTCGCCCAGGAC;CCGCC 
AGGTCTGCCCTGGATTAACTCTGCCCCGCATGTCATTTTCAAACTGGCTT 
Cor tig 88 (700 bp) 

TSGGGCCC77TGGGGCCGGAGCGCCCAGTC7GC7GGGCCCGGGAGCAGGG 
GGTCTCTGTCCGCAGGGAGGGGGCCTGGTCTCAGGGGAGGAGAGGAGGCA 
GGTCTCACCTGAAAGGATCTGCCTTCrCCTCAGGCCTCTGGGATGCCTGG 
GCAGAGAAACCAGAAGGAAAGGCCCAACT7GCTGGCTGGTGGGGA7GGGG 
CCGGGGGTCGCTCCCGGCACACCCCCCCCAAACCCCACCTTAGTGGCCAA 
AGTGGGTGTCATGATGGCCACTGACC7CACGGGGGCGCAGGAGACAACAA 
AAT7TCAGCCACTCTTGGGGGAAGGACACT7GTGGCCTGAG7CTTAGGGG 
CTGAGTTTCGGGGGGGACCCCCAGCTCTCCCCCCAGTATGAGACACCCTG 
CCCACTCCTCCCACCTGCTCCCCAAACCCAGTGCTTCTGGACGGGCATCT 

ccccgi:tgcccctgcagccgctctcctctgaccatgtcccctccccacct 

CCCCTCTGCAGGGCCAGGCCTCCAGGGAGCAGAGCCGAGGGCCCACCCTA 

i"ACTGAGCTGGGGACCGAGACCCCAAGTCGCCACCCGGTCTCTGCGTTAG 

AGAGGGGGTTCCGGGGGGCACCCTGGGGCGGCACTGGGGGGCGGGAAGGA 

GAGCCCTGGGCCGTTCTGGGAAAGGTCTGGGAGGGAGGGAGGGG7TTTGC 
Contig 89 (1400 bp) 

GCACACCCGGAGAACAGAGGGAGGGGTCCTTACCAGTCTCAGGGTTTTTT 
TGGGGATTTCTTTGAACTTGCCCTATTGGTTTCGAGGCTTCTGTTCTCTC 
CAATCCCCCCTTCTGAACCCCCCCAAAAATGGGTTCAGCCCCCACCCCAG 
CCAGAGGAAACCAAT7GGGGGAT7GGGGGGAGGCCGGGCCAGCAAAAGCC 
TTGGGCCCCCAGCCCCCCTGGCTTTGGCCTCTGGCCTGCCAGGTAGGGGG 
AGGGACGCGGTGACCTCCGGGGGCCTGGCCACGGACTCTGCCCCCACCCC 
CAGGGCAGACGTGCACAGGAGCCGAGAGGCTCCGAGGAA7GAGGCCATCA 
AAGGGACAGGTGAGGCCACGAGCCGTGGGACCTGGAAGTGTTTAGGGCCT 
GGGGGACGAGGCTGCGGCCTGCGGGCTCCGTGGTCAGGAGGCCCTCTGCC 
CACTGAGCAGCTCCCACCACTGGCACACGAGCC7C7CTGGGGTCCGGCTG 
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C7C7CCGGCAGGGG7GGGC7C7GAACG7CCAGCTGCGCAGACAAA7CAGA 
TTCCCCCGAGCCCTGAGAAAGCCCCCTCCCCCAGCCCGTCTrcCCACCTG 
TCGGTGGACAGAGTGACCCCTGCTGACCCCCTGCCCGGGCTCCCGCAGGA 
GATGTGAGAGAGTAAGAGGCGGTACAGGACGGCCGGGGCGGCCCGGGCGA 
GGTGCAGGTGTGTGGGTGTGAGGC7GGGCACAGGCTGGCPCAGCCTCCCT 
GGCCCAGTCCCTTGGGCACCTCTGGGCACCTCGGTGTGCCTGCCTCCTGA 
AGGGATCCACCCTCCAGCCACCTCCTCTCGGGCCAGCCCCCACCCCACCC 
CCGAGCTACAGATGCCTGCGCATTCGCCCCAAGTGTCCTGGACCCTGGAG 
CCAGGCAGCCCACCCGC7CAGCC7GGCCAGACCCAGCG77GCCCT7CACG 
CCCTCCTCCCTCCCGCCGGGTCCTCGCGCTCGTCTCCTCAGGTTGG^GC 
CCCTTCCCACCTGCCATCTTGCCTGCGCCCAGGATACACCGCTCAACTnA 
AGGCCTCACTCCTCCCCCTCTCCAAGGCTCTGTCCAGGCCCCTCTCTGAC 
CTGGCACCACCTGCCGCCTCCTGGCAGCCCCAGCAAACCCCCTGCCACAG 
TCCACCACAGTCCTCTTCTGGCTCTGCCCCXAGGATGCTTCTAGAACTGG 
GGGGGGGGTCCTTCCAGCCCACGCAGCATCCACTGGGCCCTGGGCTCC-T 
CCCCAGGTGCCCCTCAGAGCTTGCAGCTGGTGCAGACGGCTCTGrTCCGA 
ACCCATGCTCCCTGCGCCCTTGGACCTCGTGAGATGTTCCAGGTCATTTG 
GCTGCACCCAAAAGAGTGGCCCCTCAGGGTCCCCCCTGCGCCCCTCCATC 



Contic 90 (350 bp) 

GTACTGTAGGGCCTCATTCGAATAGCCTACTAGGrCACAGCTGA^C-ACA 

CCTTAGCCCATCACAACTTCCCAGAGGTAGTGCCGCTCCTGTCGTTGAAC 

AAGACGGTAGTGACTGCTGTGAGAGCTCAGATCToGTGGGTOCTGACCG 

AGTGTGGAACCCTGGGGGAAGGCTGTCGGGTGTCCCCGCiCTGGGTGGCrA 

TGTCATGTGCCCCTTTCTATCCCTTGGACGAGGCTGGTTCA(":'CGGCTCT 

AGAGCCCCAAGCCCCAGCTGC7CTGCCAACCCCCCAAGCCTGAGCCTCAT 

CAGACCCACCACCCCATCGCCATGGCTACGCAGGACAGACCGCT r TCCAC 

CCCCACCAGCCGCCCCACC7CCCCGAGG7TCCAAAGCH*GA 

Cor.tig 91 {1464 bp) 

TCCAGGAGCTGATGCAGCAGGCACGTCGCGAGGCCCCTCCCArGAGGC^C 
C T T GTT G AC C AG C G CT AG GG AAG GG GAC CAGG G AGA TGC 7 G AG AACGGGG 

CC77CCGAGGGGGCAGG7GGGAC7GAC7GTGACCGAACACTCC<~CACCCC 

CCTCTCCCGCTCCAGAGGGTGCCAGCCTGGAAGCTGGCAAAGTCCAATCC 

ACAGGTSGGCTCACG7GGGGAGGC7GGTCGCCCCCACCTGG7GGGGCCCV 

AAGCTGCC7CTGGGCGGGG7GCGGGC7GCTCCCAGCAGGG7CCCATCCAG 

CTTCTCCCTGGGGAGACTCACAGTTC7GGGAGAAGGGTCCTGACTGCACC 

GCAGCGCCCGCCCCCTCCCCAGACTCACCCAAGTTCTCTCTC7GCATCGG 

TGACTCGTCTCCGCATTTGCCCAGGCT3GGCATCTCCCCAGAGGATACGT 

CCAAAGGCAGGGCAAAGCCGGGCCC(iTCCCCCGGAGCTCCCCACAGG r *GC 

TGAGGGCTGGGCTGGATCTCGGGGGGGTGGAGGGGAG r -'ACTC AGAAGGTG 

CAGCGGGGTGGAGCGAGGCTGAGCCAAGGTGCACGCGAGGGCCACAGAAG 

GCCGAGGCGGGCAGGAGGAGAGAGCGCCAGCCTGGAW5GGGGTGGGTGCC 

CTGGGCAGGTCTGGGGCTCAAGAAGAAGAGAGTGTGTGTGCAGGGGGCTG 

TCCAAGCTGCCCGGGAGGCTGCCTGCCCACCTCCAGGGAGCAAAGCAGGG 

AGGCTGCAGCTGCCCCGGCCGGCCGCTCTCCAGGACCACGCGTGGCCCAG 

GCCTCAACGCTCCTCCCACAGCCCAGGAGACCCAGGGCACCGCGTCCA^T 

TACCGCGGCCTCCGGGTCCGTTTGCCTGCGCCCTGGGATGGACTGTGGGG 

GCGGGGCGCTGTCTGGGGAGGAGGGAGGTGTCTGAGGCTGGACACCTTGA 

AGGCAGGTGAGAGTGACAGGTCCGTGCGCAGCAGCCTTCGGCTCTGGATT 

CTGGCCCTGAGCGAGGGGCTGGCTGGAAACTGGGCCGGGGCTGCCCCAGG 

AGAGTGTGCAGGGAGAGGAGACGGGGTTTGGCCCCGGAGGTGCCGGGGTG 

GTGCCCTGGAGTGCGGCTGAGCGGGAAGTGGGTGTTGGCGTCTGGAGACG 

GGGGGTCGTGGGCTTGGGA7GGTGACAAGACCCCGCAGGTGGAGGCGGCC 

GCAGAGGAGGCAGAGAAGCCAGGCCCCAGCCCCACGGCGGGAGGCC7GGG 

AG7CAGGAGGGACCAGCAGAGCCC7GGGC7CAG7G7CACCGG7CC7GGCA 

CC7CGCCGACGGATG7CC7GGCCG7GCAG7GG77G7CCeC7CACCC7GAG 

CCCTGAGAACCATGCAGGATGCTGGTGTCACAGCAGGAGAGCGCCAGGGC 

CTGGGGAGGAGTCTTACTGGAAGCCCTTCTCCTTCCGTTTGCAGrAGGCG 
GGAA7GACTGGGGG 

Con tig 92 (694 bp) 

TGGAGCCAGGGCACGGCAGAGCGGTCCCGAGGCCG7GCG7GCTGACCCGG 
GGGATGGGCGGACC7GGGGG7GGGC7GTGAGCCCAGGCA7AGGGACCCCG 
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ACTTGGGCACGGCCAGGT V GGGGCCGGGCAAGGGGGAACAAGGACGCTGGC 

CTCCAAGGGCCCCACGTGGGCACAGAGGAAGAGCCGACCCAGGT^GTGGG 

CGCATGGAACCCCCCACTCTGGGGGCCAGGAGGCCGAACGTCCC.AAGGGC 

TGAGGCTGGGAGGGAAGAGTCCCTTTGGGGGTCAGTCAGTGTCCCTTGTG 

GGTGCCCCCCTGCCACTGGCGGCACCTCTGACCCCAACTCCTTGCGGGTG 

GACGGTGGATGGATTTCCTGCAGCCTTTCTTCTGGAATAGTCTCTGCCAT 

CCTCCGCGAAGCAGTGATTGCTCTGCCCAAGTCCAGCCCCCGCCCTGCAA 

GGTGCC7CCCACCCCAATGAGCCCCCGGACAGTTCGAGGGCTTCTC ACGC 

■rACTGAGGGGTATGAACAGCTGTCCCCCTCGGAAAGTGGGGGACAGGrCC 

CTGCCACTCCATCCTCGGGACGCCCCGTCTAGTCAGCACTTGTCTCCCTG 

CCTTGTGCCCCCCTGACCTTTTTTGAGGACCATCAAAACCTCAGC r TCTG 

CCCCAGGAGGTCAAGCCCCCCGTCCCCCAGCCCCCAGACCAGCA 

Contig 93 (900 bp) 

. CCAGCCCCATCCCCCGGCTGGTCCCCCACCACACAGAGCCCCCGTTTCCC 
AGGGGACAGCACAGCCTGCCCCCAGGTCTTACATAAAGTCACCTTCTCAG 
AGCTCCTGTCGCGGCTCACGGGAATGAATCTGACCAGCATCCA'J'GAGGAC 
ACAGG7TTGATCCCAGGCCCCGCTCAGCAGGTTAAGGATCTGGCGTTGCC 
GTGAGCTGTGGTGGAGGTCGCAAGACGTGGCTCAGATCTGG-GTGGCTGT 
GACTGAGGTGGCGGCCAGCAGCTGCAGCTCTGATTGGACCCCTACCC^GG 
GAACCTCCATATGCCGCGGGTGCAGCCCTGAAAGGACAA.c.AATAAATAAA 
T AAAT A/ lAAGAAGT AAACAC ACCTTCTC 'J' AGCCA T AAGCACCTGC CT AGG 
GGCGGAGGGCCAGGAAGCGGCACCCCCCGCCCCAGGCTGCCCGTGrGCC- 
CGGGCAGGCGGCTCAGCCTGC'TTTTTGTCTGTGATGTGAGCCGCCCCAGC 
CCCACATGGAGGGGCTGGGCTGCGCAGTAACTGCTTTAACTGACGGGAGr 
TTCGACCAGCAA/rrCACCAGCGGGCATGCAGCCGGGAAGGGAAGTTATT?' 

citg'i'gi'agctattaggcgccggagtgagggtgtgcctcgccctgggccca 
cccctgggcjggaggcatcacaggggttttcaacacctgcccatgaacacg 

GGGCAAAAGCCAGCCAAGGCCGCAGGTGCC7GAGGCTGGGAACCAACCCG 
TGTCTCTGAAATCCGGGGAATCCCCACTGCAGGCATGTTCA.AAGGGTCAA 
GACCGGGGCTCTGCCTGAGAAGGACTGGCGAAGGCC^CTAC^AAAGCGC 

ac:ccctctgtgcaa^cccccaac:caatggaac^w. ( ;tccagaggggc('a 

Contig 94 (550 bp) 

AGTCTCGGCTGTGTCCATGGGGTTGCCAAGGTGCCAGCCACiAGArCTTGG 
GGAC.VlAGGi'CCTGTGAGCAGAAGGACATGGCCACGTCCCCTGCTCAGCA 
GGTGCCCAGGCTGGGGTCTGATGCCCTCGCTGGGCTGGGGGCGGGTTGAG 
G GG C C AGGG C C AG AC AC C C TT CG T CCC TG C CGG AG T7GTTTG r CCT^<~'TG 
TTCCTGCAAGCCCCCCCTGCAGGTACAGGAGGCCCCTC-GGGCTGACGC^G 

caccttctgacacctg*:gc;tcttggggatgggacacgacagggagacccc 
ggggctggacggagcgggtaagacagagagttgactctgtcc"rcgagtc' r 
gtgcagggctgtccccggcttgggcttcgtctgcagggcctttcgggtca 

GGGTGGCCTCAAGGTGACGAAGACCTGGTCCTCGGGPGTCTGCAGGCGCA 

aaag7tgcagcccacccccccggggagggcccgccaaggacaggagggcc 
cagggaagtctggggcc:tgcaaggccgtccgggctggggaaggcc^ggt 

Conixq 95 (1200 bp) 

(;tttgctctcagcaggcaagggcctccgaggccttaatagcccat^tga 
caccgcccgctcctggcatggggccccgcctggcatggggcagggcaggg 
cagagca^gc:agca?gcagcttctaccttcttcctgacctcgtggcccct 
tccgaggcctcagggcgtcccccgagtgggaccccagccctggctctcct 
gtccagagccaggcccaaggctgggagtggcccagagatgagggtgcccg 
agcagggcactgccttggcgtccccatccgtggcgcctcagggccgtact- 
gtccaaaaccaavxgaaaccagtcagcaaaacttctcccagcaagctggg 
gtcaaaggtcgcttccgaggcgtgatcagggtgggctttgctactgtcac 

CGTGTGCCCTGGGAGAGGCACAGGGACACAGACACACACCTCCCAGAArc 

tggggcttccagggcgtcaggctgcctgggccatcccgggcccctgtggt 

CCCAGGATCTGCCGGGACCGTGAGGCCTGCGTCCCACCCTCTGCCTGGGA 
CAGGCCCCACAGAGCTCACAGCCAGGGGACCGGGGACAGGGCCCCGCCTG 
GGCCACCTGCCTCCAGCCl'CACCCAGCCTGGGCCCCAGGCCTGTGCCTGC 
GACACGCTGAGTCTCAGGACGGGCGCGGGACAAAGCCGCCCGGCCCCTCC 
CCCGGCTGGGAGGAGACCCGCGTGGCCCTGACGTGTGGGCCTGTCAGAGC 
TGAAATGTCACAGCAATTAGCCCTAACGAGGCCGAGGGAGGGAGCGGCGG 
GGAGGCCGGCGGAGGGGATCCACGAGCGGAGGGCCCGGAGCTGGC r ACCC 
CACCGGTCGATTCCAGGCACTCAGGGATAATTCCGTGTTTAGAACTCAGG 
CGGCAGCAGAGAGCGGGCCAGGCGGGCTGTGCCCCCCCTCCCACrGCCC 
TTAACAGGTGCCCGAACACGCAGGTCTGGGGAGATGCTGAGGTCGCCAAG 
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GGCACCCC7GGCCG7GCCGCGGG7GCTATGC7GG77CGGCACCA7GGGAG 
CTGCACCTGCAGCTGTATTGGTCTGTGTGTGTG7GTGTGTGCACGCGTGT 
GCGTG7GTACGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTACGTGG 
GGGGGGGGGGCAAGCCCGTGCGTGTGGTGCACAGTAGACATTTAGAAGGT 
Contxg 96 (600 bp) 

GGGGACCAGGGCCCAGCCC7CCAGC7CCCACGCA7ACC7GC7AGGAGC77 
GCAACCTGCGAGAGCTTTGTGGACCCCCTGCCGGGTGACCCCTGAAGCTG 
GCAGCTCTCCTTGGCTCTGCAGCGGCTCTCTACACTACCCCCTCTCCAGC 
GGCCTCGGGCCCAGACATCACCCACCCGCAAGGGAAGCAGCAAGCATCCA 
CCAGCTGGGCCCTTTTCCCCCAGCCTGTGACCGGCCCCGCGCCCCCTCAC 
ACCTCTGCGGTCCAAGACCCCTCTCTGGC7GGGCCCTGGTGCTGCCCTTG 
CCGTGCACATCTGGGGTCCATACCCCACCAACAGGCCCCACTTTTCTGtc 
TCCCAGTGTCCCCCTCAGCTGCCCTGATGGGCCCACACCTGGCTTCTCTG 
CTGCCCCCCTTGACCGCAAAAAGACTGGCGTCCAGGACCCCCTGCCCCAT 
GACTGCCCTGGAAGACCTCAAGCCTCTCCTCTCAATCCTGACCCTTTAAG 
GCTCTTGCCACGGAGAAAGCGGC7GGGGTTGGGGGAGGGTGTGGGTCCCA 
AAGCAGCTTGCATACTTCTCCTGACTGGGAGC7CATTCCTCCACAGCGTG 
Ccntig 97 (1350 bp) 

CCCCCCTTATTTT7AAATTTCCGAAAACAAAAACCACACCTCTCCCGTCC 
CCGAAATTATTTTCGTATAGTCTTATTCAAAGAAGTCCTGCCACTGAAGC 
CCACTTGTCCTGTCCCGGGCTGCT7TGGCCAAGGGCCCTGACGGGCCCAG 
GGTGGCTCATTCCCGCA7CCCCGCAGAGGCCGC(:T7CACATCCCATGCGG 
GAGCC7GGCTTCCGGCAC:CCGGCTGTGCCCTCGCTGTGGa:ATGGAC:TG(; 
TT7CGCAGAAGCATAGGGGCCACAACATGGGACAGCCTCGC7CTGCTCGC 
TGTGGTTCCGCTGAACCTCTCAGCTGGACATCTGGGCAGCAAGCACCCCA 
GC7TTGC7TCAGGCTCTGC7TCCAGGCTGGGCCC7CCTCGGCCCTGCCCG 
C7GGG7GCCAAGCAGGGCTGGTCCGGCTGTGCCCCCGGG7C7A7AGAAGC 
CTCTGCAGCCC7TCCTACAGCCAGGC7GCGAT7CGGCGGC7GCCCGGGAC 
TGAGGCCCCCTCTGAGTCTGACCCCCCCATCCTTCCCTCCCACACAGCCX 
CCCGCCCCCGCTTCTGCTTCAGTGAGGCCCCACCCTGCCTCACTCGCTGA 
CA7TTCC;aGAACAGGGGGT7CCAGGAAGCCC:TGAGCCTGCAGGGGACTCA 
GTGACCAGCCGCA7CTGAAT7TTCCCTCC7TC7GATCTCTGGAGACACGT 
CTGGCTCAGCCTGGCTCGAGTGCCCTKAGCTGGGGACCAGGACAGACCTG 
CAGATGGAGG7C7GAGCC7GGGCAGGGCAGGGCCCAAGGC7CAGGGAGAA 
ATTGCAGGTG7GAGATCAATGACCGGAGCCTGGATGGGGCCGCCC7GGCC 
AGGGCAGC7T7CTCCCTGCAGCTCCCTGCGACTG7CCCCCCCAACTCTGG 
GCTCCTGCTC1'GGACCCAGTTGTGTGT7CCCCTCCTCCCAGCCGACCCAC 
CCTCCCCCATTCTGCCCCCCCGAA7CCAACACCC7A7CG7GGGAACCAGT 
GGAGCTGAAAGAAGGACCCCCCAAGGGCCCCCCAGCCGC7GTAA7CC7TG 
GGGGCC7C7GCCCAGG7GCCAGG7C7CGGGCAGGAGGGGCCGCGGGCACA 
GCCGTGGCAGATGCGCCCCCCAACCCTGGGCTCGGAGGAGCCCCGCCCCC 
ACTGACATTTCCAGGCCGCCCGC7GCAGACCCGGC7GGCCGTGA7A7T7A 
GACAGGGCTTA7TTGCCGTGACTGGTTTTTGATGACTTTGGGGCCCAGGA 
7GAGCTCAGCCGAGCCCGCGTTGGCCCACCTTGGTCTCAGCTTGGG7TTG 
ATAATATAACGCGTTCAACTGAACCGCTGACGCCTGCGTGGGCCGAGGCC 
Contig 98 (1354 bp) 

GCTTGCAGTAGTTCATCAGATTGGACGACTCATAA.ATGTCAAGACATC7A 
AAGATTGGTGCA7CCAATCATTTCCCACCAGGTTGT7TTTTTGTAGATG7 
CAACAAGCTGACCCAAAAACTCACGTGGAAATGCACGTCAACTGGGAGAG 
TTGAAACAATTTCTAAAAAGAAGAAGGACGTCGTGGGAGGACTCTTCGCG 
CTCTTTGGTTTCGCTTCACTTTATATTATTAGTTACTGATTTTCCTAAAA 
GCTGCAGTAGTCCAGACAGTGGGCCTCTATGAAGGGAGGGGCTCAGAGA7 
GGTTGGGACAGAATAGAAAGCCCAGAAACGCACCCCCGCAAATGTGGTCA 
AT7GAG777GGGCAAGGATG7GAAAGCGG77CAG7GGAGAAGAGTCTT7T 
CAAGAAATCTCTGGTCC7GGA7CCACTGCTCATCCAGGCCCAAGAGTGAA 
CTTGGCGCACATT7C7CACAG7GTATACAAAAACTGA.CTCAAAATAA7TC 
ACATACCGTCGTGTAGCGTATGAAGCCATGAAACATCCAGAAGAAAATCT 
CGGTAACC7CAGGGCATCTGGGGCC7CCACCC7CAGCACCAC7GGCC7TG 
GGGCCAGA7AC7TACGTGT7C7CC7G7GCAC7G7GGGACG7GCAGCCAAA 
CCCCAACAAGGTGACCATCAGAAATGTCTCCAGACGTCGCCAAATAACTG 
CCAGAGAGCACAGGAGCCCCTCACTGAGAACCACAGGGTGGGGCAGAGAG 
ATCTCAGACATGACACGATTAGGGGAAAACAATCTGACACACTGGCTTTG 
7TAAATTTAAAACTTTTCCCCTGTAAAAGGCAATGGTAAGACATTAAGAG 
GCGAAGTGGCAGACTGGGAGAAAATATTTGCAAATCATGTATCAGATACG 
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AAGAAGATGCAGGAAATgCTCAAAGTTCAGTCACAAGAAAACCCAATTCA 
AAAACCAGCAGAGCAGACATACGATGGCAAATAACCACGAGAAAGTCAGC 
ACCCGCTGTCCCTGGGGGGACGCGAGTCAAAGCCAGGAGGACACCAGGAT 
ATGCCCACTGCCAAGGCTACGGATAACGGGAAGCAAGAGACACAGACAGA 
AAGGATGCTTCCGTGCTGGGGAGGGTGGGGTGGGGCGGGGGGTCCCCCCC 
TGGAGCAGGATGTGAAGGCACT7GGGGGGGGCTCTGCACTCCTGGGGGCC 
TTTGGCACAGGCGGAGGGCCCGGGAAGGCTCTAGGGGCACGGAGAGGGGT 
GCCAGGCTTCCT7ACCCAGCCCAGGCAGACCACCCCCTGTCATGAAGCCT 

GACGTGCAGCAGCAAGAGCAACATGCTACAGACATG'J'GTCTGTGTGTGTG 
TGTG 



Contig 99 (1000 bp) 

CGT7CTCAGGCGCACGGGGCAGAGGCTGACCGTCCGAGGGCCTTTGGGTG 
CTGGAAAGCCTGAGTTTGAATCCCAGCTCGGTTTCTT.AAAGCTGTG'1'CTC 
CACGGCCAAGGAATGGGGCCTCTCTGGGAAAGGTCTGGGGTGAGGCTGGC 
GGGACCTGCCAGCCCCGGAGGGCATCTGACCAGACAGCTTCTCAAGCTCA 
CAGGGCTTCATGGCAGGATGGGGAAGGCTGTGGTGGGGAGTGGGGAGCAC 
7CGACACCCTGTCCAGGCCTCTTGAGTCACGGTGGCCTCTCAAAAGGGG7 
7C7CTG7GTCCAATGAGCAAGTC77TGTCCGGGGCAGGATTACTAAGTCC 
AAGGGTGTCTGCCCC7CCC7CGGGCACAGAGCACCGGCCCCAGATCACGT 
GGCTGTAACTGCCAGGTTGCAAAGCCTGCCACCATGTCCGACTGGGT7CT 
CCAGTTACCT7GGGAGG7GCAGGG7GGGGTGATGGGGAAACTGAGGCAGA 
GAGCTGGCAAAAGAGTGCCGGCAGGGACTGCGGGCGCCAGACCCAGCTAA 
CCGACCCTCACACGGAGCTGCTTCTACTTTGCAGCCTGGACGTGGGAAAA 
GGTTACCCCACAGCAGCGTGTGCAGGCACCCTGGTATGTCTGTGTACTTA 
TGCATATGTTCTACGTGCATGCACGTGAGTGTGCTGTGTGCATTGTGCCT 
GTGTGTGTG7GCATGTGTG7GTGCACTCATGTGTCTA7ACGTGTGTG^AG 
TGAATGCTTGTGCATGTGTATTTGCATGTGTATCTTTGTACGTGTGCAGT 
GAATGCATGTGTGTGGAGTGGCGGCATGTGCGTGTGTGCGCATGTGTCTG 
TTTATACCTGTGTGTAGTGAATGCATGTGCATGTGTGTGTTTACATGTGC 
ACGTGAGAATGTGCACTCGTGCATGTTTGCATGTGAGTTTCATGTACACA 

TGCTTTTAACGTGTGCACGTGTGCACATGTGTTTCTGTGTCCCTTGCACG 
Contig 100 (1500" bp) 

CGTATAAATATATTAATATAGAA'rAAAATAGATTGATAATATAGATAAAC 
TAAACCCA77ATCAATACCGGG7GGCCCCAGCAAAGGATACTAGCCAGT7 
T AT C AAG GT GCTAAG T C AG C ACAT AG AAT G GC G AC AAAC G AAAACCTG T A 
CTGCCTATGTCCACTCTAATGGAGTATGCGACTGACATCAGTGGTAGGTG 
AGCTGAGTCCATCTGGGCTCCCAGTTCGGGCCCGCCTTGTCCCCCAACCG 
AGGTTCCTTCCAGGGTTCCCCAAACCCAACCGGGCCCCCAGGTCTCCCTG 
TCTTGACTCGTTTCTGGAGTCTTCTGGGGCTCTGCAGTCCTCCC7TGT7G 
GGGCTTCTGTCCCCCTGCCCCTGGCCTTGCGGGCTCGGCCCTGCCCTGGG 
TCCCGGGCCTGCGGGCTCACCCTCCTTCTTTCCCTGGAAGAGAGGGAGCC 
AGGCTGGGCCGGGCCAGGAGGGAATGCGCCTGACTCTGCTCCAGATGGAC 
AGGTCGGGACATGCAGTGGCCTCGCCTTGGGCTGCTGAGCCAAGAGCAGG 
ACGGGT7CTT7C7GGAATCTGCGGCCAGCCAGC-T7CAGCCTGTGGGTGGG 
CAGCCGCCAGCATCTGTCAGGGCCGCTGCAGGCGCGGGGAATGACCTCGA 
CTTCTGCTTGGCACCCAGCTCTGGAACAGCCCCCTGCGGAGCCTCCGCCC 
AGAGCTGGGCCACAGGGTCCCCTGTGCCGGGGACCCCAGCAGGGCCCCTC 
CCTCACTCTCCAACCCACC7GCCTGGGACGAGTGGCCCCCTGGCCTCCGT 
GGATCTCTGGGTCGGGGCTCAGCCGGCTTGACAGCCTGGGAACAGCCAA'J' 
GCACATCCCCAGGCCTGGCCACACCCTTCCACCGGGAGCGGGCGGATCTG 
CATTTCGCCAGGCTCTGCGGGCAGCTCTGAGACCCCCGGGTCTCGGAGCC 
CAGCCGTGGCCGTTGTACGCCCTGGGGGCTGTGGACAGCGTGTCCTCATT 
GCCCCTCCGAGGTCCGGCCCAGGTCCCCTCCCACCTGCTCGCCCAGAGCC 
CTCTCCCCACCAACCACACTTCC7GCTGTTCTGCAAGCGGGACACACACT 
CCGGTTTCAGGACCTTTGCACGTGCCGCTTCCTCTGCAGAGAAATGCCTG 
GAGCAGATGTTTGTCCGCACGGCTGCTCCGCGAGGCCTACCGAGAGCCCC 
TCACCTAAACGGCCGGGCCTCAGCAGCCCGGGGCCCTGTCCCCACCGCCC 
AGGTGGTGGGTTCl'CCTGTGCGAGTGTGGGCATCTCTGTAAGATACCTGT 
TTATCTGCTCATCGTCTGGTCTCCCCCAGAAGGTAGAGCAGGCCCCGGCA 
CAGCCGTCCTCGGGGTGGCCAC7CGCCCTTGGGGCTCAGCCTCCATGCAG 
GGAGGGACGCCTGGTGACACGAGAGCCCCGTGTGAGTGTGCCGGGCCGCC 
AGCCTGCCTTAGGTCACAGCCAAAGCCGGCATTAACCACCAGGCCCTCGA 
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Contig 101 (600 bp) 

TCTAGAATACCTGGCCCTCCAGGGACGTGTCCTGTAGCTGCGGCT-TCAG 
GGCAAAGTGTAATTAAACATCCCCAGGCTTCCCTTCCAGTTGGCACAGGG 
CACCCACATGAGGAGCAGCCTCTGGGTGCCAAAGGGCCCaCTGGTGCCAG 
GCGCTGGGCTGAGTGCACCCCCGCATGCTTCCCGCCCACTCACCTGCTGC 
CCCCACCCCTGACCACAGCACCTGTGGGAACACTAGGCCTGGCAGCCACA 
CGCTGCTCTCACTGGAGGCCAGTGCCAGGCAGCCTCCTTGGCTACGCTAG 
CAGATGCCCGCTCGCCTCTGCCr.CTGCCCCTAGCCCATGCAGGAGCCCAG 
CGTGGGGCACAGGAAGGACGATTGGGCCCCCAGGTCAGGCACA T CCAGGC 
CACAGCCGTGGCCACACGAAGGCGGCCCTGAGGGGGCGTTGGGGGGCAGA 
CCCTGCCCCCCCGCTGCCGCCCCAGCTCCAGGCATTAATTCCC-AGGGACC 
TGT TGC ACTGGG TGGCCGCCAGCCTGCCCCCT TGCC TTCC AAGGC r TCT A, 

AAATGCCCCTCTTTTCGTAAACTAGGACTTACCAAGCTCAGCGAGCCCrr 
Contig 102 (1867 bp) ' 

AGTATATCGGGTGAGACTGGGGACCGGTCTGCCGGGAAGCCCCA^CATAA 
AGGCCACGrPGGGCCACAGTCCGGGCCACGTGAGTGTGGGCGGCTCCGCG 
GGTCTGCTCTTGGAACACCAGGATCTCTAAGAGGTACCAGCCGAGGCCAA 
CTTCACGTGAGCAAGTGAGCAAATGACTGAATGAGAGCf:TGAGCGAATGA 
GTGAGGGGTGAGTCCGTCCACCACGCAGCCTAGGCTCAGCCAACCGCTGT 
C CCCGCGT CTCC ACTGGTGACC AGr ACGG AAAG AGT GGGGAAAGAGTGG T 

TGTCTCCCACAACCCAGTCCCCAACCCCCCT.GGACGCCCCACCCCTCCAG 

GGGTGCCGGGCCTGGCCTGTGGGCCCCAGTCTGGAGGCTCTGGCACCTTC 

CTCATCCGTTCTCCCAGCACCCCAGGTTCGTGCTGAGCCCTC-TGGCC-CA 

CAGGCCTCGGGGACAAAGAGGGCCACCTGGAGGCTCAGGGAGrCTr^CCT" 

GCCTCGTGGTCCTGGCGGAGGCGGGTCTGGACATGTGATAGACCGCC^TG 

GGCTCAGCAGCTCCTGCTGGAAGATGTCAGGGACAGCCTGGGCCACTCTC 

CCACCAGGAGAACTTATTCCTCGGTGGGGTCCCCCCGGGGAAGGGATGGC 

ATCCCAGCGGGGACCCCAGAGCGTCCAGCACACGGACCTGTCCCTCCAGC 

CCCTGCCCCACACGGATGCTCACAGCTCAGCCTCGAACACGCACCT"TTG 

GACTTTGCCTCCTGAGGCTGTCTTCTCAGCCGACGCGGGCCTCCGCTGCA 

TGGTCTGGAAGCCCAGTGGGACTCGCTGGTGACAGGGAArAGGGGrTrT^ 

GGAGTGGGGTGCCGGGGGAGCCCCGAGGGACCTGCTTGGGCCTTTGATrG 

CTGAGTGGGCTGAftGTCAGGCAGGCTCCCCCAGGRCTCCCTGACC'-CCCC 

CACCTCAAAAAATCCAGAGCATCCTTTr.CTTTGGGTCrGGTGAGG.-TCTC 

TGAGGTCAGACCCTGCGTGGCTGGGCCAGTGGGGCTGGAGCAGGAAGAAA 

GCAGGACACCCCCCGCCCCTGGCCCAGACTCCCCAAACCCAGCAGGAGAC 

ACCTGAAACGGGATGGAACCATCCTGAAAAGAGCCACCTCCTCCTCCTTA 

TGCATCAGCTGCCGGGGTCTCGGGGCCCGCCCCAGGCCCCAGATGTCCGG 

GCTGCTCCCTGTCTCACATCCAGGGGTTTCTGGGCrCAGGACTCTG^CCCC 

CCAAGCATGCACAGGGTCCAGGCTGGGGTCTTCATGCCTGCCCGTGTGCA 

TGG'I'GGGGAAGGAAGGGCACAGTCTGGAGACCCCCCGCCCTCCCCATGCr 

TGGCGCCGGGGGACAAAGCCGGCTGGGGTCTCAGGTTTGGGTTCAGACA 

AACGTTGATCTGACCTGGTTCTGAGATGCTCGGCCCGATGCTGCGTTGTr 

CGCTCGCATTTTCCTGTTTTCTCTGGGAGGCGCTGCGTGCGrTGTGGCTT 

CCGGCCAGCCCCACGGAGGGACGCAGGGTGGCTGGCGGGGTCTGGGGGCC 

CCTGCCCGCACCAGAACGTCTGGCTCAGCTTTTTGTrrTCGTGACCCATC 

ACTAAGGCCCACCCTCTGACCCGGAGCCCTGTCTCCGAGGTGGGAATTGC- 

GGGCTGTCCCTGGCGTCATAGGACC7GGTTGGGGGCATCCAGGGCTGTGT 

CATGCCCCTCCCCAGAAGACTCTGGGGGCTGCGGGAGGGTTTCCCCAGCT 

TCGGGCCAGCCTGGGGAGGCCGGAAGGCGCTGGAGGCrTTGCCTGTCCCA 

GGGAGCATGGCTTCGCTGCAGACTGGGGCCCCGCACACCCAGCCACCACT 

GGCCGTCTGGAAGCAC'J* 

Con tag 103 (650 bp) 

GTTGAGGATTCCTCGGCAATTTCC7CGTCACTGGCGCTCCAATCGCCTCG 
ATGGGCTTCTCCTCCAGATACAGCTGCAGATCCTGGGCGGGCACACCGTT 
GAGCGTCACCTCGTAGTGCAGATTGCACTCGTTGTCAATGGACATCCAGG 
CCATGCCGACGGCATGTGGATTCTGTGCATCCGTGTGCTCCTGTCGCTTC 
AGCAGAATGGGTTCCGCCGAGTCCCGAGCATCGGCCACTGGACGGGGCAC 
TAGGCGGCCACGGATCAGGCTCGTCTCATGCTCGGTGGCCACATTAACGC 
CCAGTTCCCCGGCATACAGCGACTCGAGGACCTTGGGACCCAACTTC"CC 
ACACTACCAATGGCCTGGTTGAAGTTGAAGCTCGGCGTCAGATCCTCCAG 
CTTGGCCTTCCGCTTGCCCTGCTCCTCAATCAAACTGATGTTGGGCCTAT 
CCCGGGTGTTCACGTGCTCCGTTTCGATGTTGTAGGCCAGAGATCCATCG 
GTGTTCAAGTAGACCCACGCCAAACCGCTGCTCTTGGTCGAGGATTCGGC 



SUBSTITUTE SHEET (RULE 26) 



WO 00/36143 

FIGURE 6, CONTD. 



32/48 



PCT/EP99/I0209 



ACTGTGCGGCGCCAGCAGGGTCTGGAAGATTTCGCACCTGGCTCGGGTCA 

CGATGTGTCCCTCGATGCGCAGATGTGGGTACTTCTTGGACTCCACGGTC 
Contig 104 (1630 bp) 

GGTGTTGTCACTGCTGTGGCTCAGACCCCTGCTGTGGCACAGGGTCCATC 

CTTAGCCCAGAAACTTGCACATGCCACAGGTGCAGCCAAAAGAAAATTCT 

TACTAATAAGTTGTTCATTTGCCTTTACGTAGAG7GGCATCAAACAGCAA 

A7TTAAAACACCATCTATCAATACATAGACCGCGGTCAAAGGGAAAGAAC 

TTTCTATTTCAGCACCTTTAACATGCCTTTGCCCGAATTTCGGACCAGGG 

TGCTGTGTTTTCATCTCTCCCTGCAGGTGGTCCCCAGATGACCAGGCCGG 

TCCTGGGCGGGAGGAGCCGGACTGTGGATCCAGTTGCTTCCCAAGACAGG 

CTGACAGGAGAGCAGCAAGGGCCACCCCCAACCGAAACCAAAGCCAGAAC 

GAGCAGAAAGATGCCGTCTTCCAAGTGGOGGCTGGGAGCTTCCrcCCATC 

CTCCGGAGCCGTGAGGCTGCCCTGGAGCTGGCAGGAGCCACAGAGGACCC 

GGCTTTGACCGCCCCTCTCKGACCCACAATCAGGACCCrCACTCAGATGC 

TGAGGGGCCTGGACAACACCCCAGGACCCTGCTGCTTCCCCAGAACCGCT 

GTGTCCATCAAGGTCCAGATGGCACCCGTGTCCCCACTGGAGCACGCACT 

CCGTGGGGCAGGCTTTCCCTTGGGCACCGATGCACCT^GAGGGCAGAGAC 

GGGGCCCAATAAACGTTTCCAAACCAGTGGGTGAGGGACCCGACCGGCCC 

GACACGGCAGCCCGGATGCAGGGACTCCGTGCTTGGCCCAGCCTCCCTTG 

GGGTGGTCCTGTGTCCTCAGGGGTCGATAGGCGATCATGTGGGTGGCCTC 

TGGGGACATCCGTTCTCTGATTGGGTGACTTTCA3CCACAGAGATATTCC 

CAGGACTAC^AAGCTGGGTCCCTTGGGGCACCTGGTGTCACAAA-AAGACA 

AGGCCCTGACCCCCAGTAGCCAAGTTCCCCCAGGGGCTCCCCAGGGTCTG 

GTCA.TCCAGACTGTCCCAGCCGTGCTGGCCGCCCCAGTCCTGrCTGACC r 

GAGTCTCTGTAAACATCCCCCGGCCCCACCCAGCTTTACCCCAAGGCCGA 

AAGCACCAGGGCCCCTGCACCACAGATGAGGCCCCCATGCCTCCCCGACC 

TAACTTCTGTCTGCAGTTGGCTTTCAGCCTCGGGTGGGGGCAAGGCCTGC 

ATCTCAGGCTCCCGGGAGAACTTCCTGCCTCCACAGCAGAGCCAGGGG^C 

TGC7GACCACCTGGGCCGGGTCGGATCTGGTCTAGAATGCTGCTAAGGTG 

TCCTTGCAGGCAGCCCCGGGCGGCCCCGCCC'l'CCAGGAAGGAAGGGGACA 

TTGCCAGGAC7CAGGAATGAAGCCATCCCAGGTTTTGAATCCCCGGTCCC 

ACCACCTTCCACCTCTGACC7CAGGCACCTCGGCTTTCAGAGCTCCCCTT 

TCTGACTC7GGGACACGGGGCTGTGAGGCGCTCTCGGTGTGTGACAGCTG 

GGGGGGGGCACTCTCTAACGAGGGTGGGCGTGCCCACG7GACTGACCACA 

GCCCTTTCCTCrCTCAAAAACGCCCGCCCGAGTGACCTCACGGGAGGCAG 

GGCCAGGAACCCCAAACCAAACCAGAATCA 

Contig 105 (1820 bp) 

AGTGAGCCCTGCAGGACAGTCTGCTGAGGGGTGTCTGGGCTCCTCAGAGG 
CTCATGGCCACGCGCACTGGGAGGATAGCAGGTGGACCCCTGCA7CCAGG 
TCCCAGGTCCCAGGTCCCAGACCCCCGGACAGGC7TTCTATCTGCAGGAG 
GGGGGC7CCTGGGGCAGCAGGGATGTGGCTGTGAGGCCTrGTCAGTCTC* 
CTGTTTCTATCTCTCTCTGTATCACACACACACACACACACACACACACA 
CACACACACACGCACGCACGCACACACACAGAGGCGTGACCAGGGCTGCA 
GACAGGGCCATGGGAGGACTGCCCGGCAGTGCACCCAGATGGCCACACGG 
TGGGGCCCTCGTCCCACTTTTGCTGCTGATGCTTCCGCCCAGCCTGCTGG 
G AGC AAGC AC TAGCTT CC C AGGG CTCT G ACC AG AG AGG G AT G G G AG GG G T 

CATGGCTCAACAGGCGCCAGGGAATGGGGAATAGGATCTGAGGGGCGGGG 
GCAAGGGGCGCAGGCGAGGCTGCACTGCCCAGAGCTCCCTGCACCTGCAG 
GACCAGCCACAGGCCAACAGCTGCAGGCAGAGCAGGGCTGCTCCTGTCCC 
CAGAACCTGGCACAGCACATGGGGTCTGACAGCCCCACCCCGG3CCTCCC 
ACAGAGGGGCGGGTCCCCCAAACTCCTCCCCCGTCCCACCTCArAGC"CA 
GCATCTCCACTGCCTGAGGACGAGCCCAACACACGGGCACACACACACAT 
GCACGCACACACATGAATGCACCTGCAAGCACACACTCACACGTAAGCAG 
GTACACACATGCATGCACACAATGAACACACATGCACGCACACACGCATG 
CACACACGCACACACACTCAAACACGTACATGCAAGCACATGCTGGTCCT 
TTGTCCCCG-l'CGAGGGGAGGATGGAGGCCCAGCCCGTGGGGAGGGCATGT 
GGAGTGTTGGGGGGCTGGCTCCAACGCCCTCGCTCAACAGGCACCAACGC 
TGGACTGAGATAAGCCGGGGCGCTGGCTCCCTTGGGGCCGCTCAGCAGGT 
TTGACGCCCACCACAGGTGGCACTGCCTCTTTCAGAAGACGGATGTGGCC 
ATGCCACCCTCACAGCCTCACCAGTCCCCCCTCAGCTTTAGTGCTGTCCC 
TGTCACTGTACCCGGGGCCTTCCTTCTTCCAGGGCCAAAAGCGAGTTCAG 
GGGACAGTGGCGCCCCCATAATTACTCACCCAGGGTGCTGTCCTCTGTGG 
TGGCCTTGAGGCCAAGGTGCTCCCATGGGGGCCCACAGGGCTGGCAGGGT 
CACTTCCTGAGAGCACCCAGGGCCAGGGGGGTGGCCCAGGCCTGGCC5GT 
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CCCCATCTGGAATGAGGGCCTTGCGCAGAGGCGGTGCACCCCTCTTTACA 

GCAGCCCCGGGGGAGAGTGACTCCTGCGTCATGGACCTGGGGGCTGACCT 

GTCACGTGTCTCGCCCAGTTCCACCCCATCCATTTCCGGGTGGAAGGGAC 

AAAGCCATCCTGGTCGTCTCAGAGGACCTCTGGAGCCTCTTGGCCCCAGC ' 

AGCCCAGCCCCTCCCGGGCCCGCATCCTCTGCCCACCCAAAATCACCTGT 

GCCCACAGGGTCCCCTTCTGGGTGTCCAGGGCGACCCAGAACTGCCCCTG 

CAGACACACCCAGCCCAGGACATGGCCGCCTTGCCGGGCCTGTCTGCCTG 

GGGCACCCTGACTGCCACAGACAGGCCGCTTGGAGGACCATCTGCCTGAG 

CCCCCAAGGCACATCCCACGGGGCCCACACAGCCAGCGCCTGTAGACGAT 

GC C AC TTG GGGT GG G G GG AG 

Contig 106 (1500 bp) 

TGCCCAATAGAGGTGGAAACCAAGACCCGAAAJVAATGTCCACATTTTTCA 
ATTATTAGAAATTTAGAAAAATATTTTACAGGAGTTAAAAGGTATTCCAT 
TCTGGGGGCGGG TGGGC ATGCCCACGGCATGCAGGCATTCCCCGACCAGC 
CACTGAACTCGAGCCACGGCAGTCACCATGCTGGATCCTTAACCTGCTGA 
GCCCCTGGGCAACTCCAGACACTCCATATTCATGTAAACTATTTTTTAAC 
CAAAAAAATGACAAAGCTTTTCAAAACAAAACACATTTCATGGGAAGAGT 
GGCATTGCTTCACGCCTGGATGGTCGCTGCGGCTTGCCCCACGACGAGGG 
CCCCCGCGGGAGCGCCTCCGCACGGCGCATCAGGACGTGGTGTCCAGGGA 
AGCGGGGTCACTTCACGGCCTCTCGGGTGCGCGTCr.GTTTCCTTTTCGGC 
ACCACACCCGGACTCACCACTTGGGGGTTCTTAAACGTGAGAGGCACTGC 
GGGGCTCGAAGCCACATCACTGACCTCCTCAGACTCTGTTATGTGAAAAC 
CC ATCCGTCCACGAGACCAAAGAGAC AG AC GAACAAACGCAAGG7GGCGC 
CTAGGTTGGGCACAGCATCAGGGCAGAGCGGAAACCTTGGCGAAATCCCG 
GCGAAGCCTGGACGTCGCCAGCTCTTACTTGACGCAAACATAGGGGGATT 
CAGGAACTCTCTTTACCGCATTTGCA^TTAATTTGCrGCAAATCTAAAAT 
CGTTCCAAGCACAATGCTCACTGCATGGAAAAACCCAGGGGTAGGTCTCC 
CCCGATCAGGATGTTTTCCCGTGCCCTC7GTGCGGGTGCTGCCCCCTGCG 
CTGGTCAGTGAGAAGTGTCCCTCCACCGACGACATCAAACTTCCCAGGTC 
CACGCTCTCTCCTGTCCTGGACGAAAACTCATCTCTGTGAATCTCCCGCC 
AGCTCCGCGGGAGCCTTCCAGGGCTGGAAGGACGGCCGTCCCGTTCCAGG 
GGGCAGGTGCACGCTTCCCAAAGCTCCGCGTCCTGCTAGCACGCTCAGAC 
GGCATCACCCACAAACCCCACGAACTGTTTCCCTCGAGGCGACAGGCTCG 
CCCTTCTCCGAGAAAGCAGCCCGCAC*\CGTCAGCAAGGGGCCAGCTGCGT 
TTGTAACTCAAATGGCCACATAGAGTTTGTCCTGGAGGCACGGGGTCTGT 
CTGGGCCGCACCACTGCACACGCACAATATGCTGGGACACGCTCCGGGGT 
CCAGCTTCATGGAATT.AATAAAGTTTACTGCTTCACCA-AGTACATTCTTA 
AGTGTAGCTGGCCGCCAGCCTGGGCGTCCGCTCCGAGGCTGCCTCTCTGC 
CTGGAACCCTTGTGCTGGGGGACCCTCTCTCCAGCCCCACCCCAGCCCCG 
AGCCCAGGCAACATCCTTCTTGTAAGACACCCGCTACCCTGCCCTCCCGC 
TTCTCCTTCTCTGGATCCAATCTCCTCCGCTTCTAAGCTCTCTTGAGGCT 
Contig 107 (550 bp) 

ATGGCACTCGCGGTTGTGACTGAGCTACCGGACGGCGCGAGCAGGGCCAC: 
GAGGGCGACAAGCGCGGGGCTGAGAACCTGTGCGAGGGCAGGTCCCTGCG 
GCTGCAGACAAGCCTCTATCGCAGGCCCACAGACAGGAGCCCCCGTGTGA 
CCCTCAGGCTGCGACiACCAAACTCACGGCTCTGCTGGGAAAACCTCGAAC 
CTGATGACTGGGTGGGTGACCCCAGGACCTTGAATTCCGGCCTCTGCAGA 
ACGCTCTGAGCCTACGGGAGTGGCCACCCTCTCGGTTAGGGCCTGTGTCC 
TTCCCTGGCTTCCAGCCTAGACCAAAAGCATTAAATCACAGTGTGGCCCA 
GCCCGGACCGTGCAGGACCTTAGACAAAAGAGGAGGGAGAGAGAGATGAG 
GCAGAGAGGCAGAGAGACAGAGGTGGAGAGACAGATAGACAGAGACAGAG 
GCAGAGAGAGAGACAGACAGACAGAGACAGAGGCGGAGAGACAGACAGAG 
ACAGAGGTGGAGAGACAGGCAGACAGAGACAGAGGCCGAGAGAGAGACAG 
Contig 108 (900 bp) 

TTTCTAAACTCTCTTACTAGTTCTAGTTTTCTATTGTTTTCTGGGGGGGT 
TCTATATAAACATTCGTGTCGTGATTGGAGATGGTTTTGTTTTTTCCTCT 
CCAAACTGTATGCCATGTGTTTCTTTTTCTTGTCTTATCACACTGGCTAG 
GACTTCCAGTAAAACACTAGATATGAACAATGAGAGGAGAGCCAGGCCTT 
CTTCTCAGTCTTGGAGGAAACAGTCAGTCTTTCCTCATTTAGAATGAGAG 
CTTTTCTTTTCTTTTCTTTCTTTCTTTCTTTTTTTTTTTTTTAATAGGTT 
AAGGAACTTCTCTTGTA'l'TC'I-rATTTTTTTAGAGTTGTTATTTTTTTTTT 
CTCTCTTTTTAGGGCTGCACCCGAGGCATATGGAGGTTCTAAGGCTGGGG 
TCGAATTGGAGCTACAGTCGATGGCCTACGCCACAGCAATGTGAGATCTG 
AGCCACATCTGCGACCTATACCACAGCTCACAGCAATGTCAGATGGTTAA 
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CCCACTGAACAAGGCCAGGGATTGACCCCGCATCCTCATGGATGCCAGTC 
AGTTTCGTGACCGCTGAGCCATGAAGGGAACTTCCAATAATGCACCAATT 
TT AAATG AAAAAG AC AAAGCAT CCAGC CC AC AGC CTG AG T AAG G AGT TTG 
GAGGCCTGACCCCTGCGTGGTCCTGGGCCTGGGCCTGGGCTGGTCGGGGT 
GGGGGGGGGTGGGGGGGACCCTGTGGACCCTCCCTCCTCAGCCAGGCCTG 
CCCCTCCATCCCTAGCTGTCGGGGGCTCGGAGGAAGGCGGGTGGATGACG 
GTCCCTGGGACCCCTCCTCATATGTATCTGGGTCCCTGGTCCCTCTGAGG 
CCCAGGTCAGGTCATGGGAGTCA^GGTCAGCCAAGGGGGTAGCCCAGAG 
Contig 109 (950 bp) . 

TAACCCACTGACCGAGGCCAGGGATCAAACCTGCAACCTCATGCTTCCTA 
GTCGGTTCGGTAACCACTGCGCCACAACGGGAACTCCTTTGCTTTTGTTT 
TTAGGA?TTCACATACACGTGATAACGTGCCGTATTTATCTTTCTCAT r T 
GAATTATTTCACTTAGCCTAAGCCCT7CAGGGTCCATCCATGGTGCTGGG 
AGTGGCAGGATTTGCTTCTTTTTTTTTTTTTTTTTGTGGCTGAAAATCAG 
TCCAGGATTATCTTCTTTTTCTGTTCATCTGTGGAGGACACAGGCTGCGT 
CCGTGTGACGCTCTGCCGGGAATACGGGGGCCGATCGCTTTCTGAGCCAG 
TGTTCTCATTTTCTTGGGAGAAGTACCCGGAGTGGAACGGCTGGGTCGTC 
CTGCAGTTCTGTGCTGCATTTTTTGAAGACGCTCGGAGCGCTTTCCACAG 
TGGCTGCACCGACTGACATTCCCACCGAAGTGCACGGATTTCCCCATCCT 
TTTTCCACGTTTTCCCCGCACTTGCTATTTTTGCCCTGTGGATGTCGGCC 
TCTCCG TCAGGTG TGAGGGGAG TCTCCGTGCGGCCC AGGCG AGGAGCGAC 
CGTGAGCGTCGTTTCACGTTCCTGTTGGGCCACCTGCGTGGCTTCTCCGG 
AAAAAGGGCTGTTCAGGCTTCTTGCCCATTTCTCAGTCTGATTGTTTGGG 
GGGTTTGCTGTTGAGTTGTGTGAGTTCCGCACGTATGGGGGGCATCAACC 
CTTTATCAGCTATGCGATTGGCAAGTCCGTTCTCCCATGTTCCGCCGGCC 
GCCTTGGCACGTGTGGGCGGTCTCCTTGGCTCTTCCTTGGTGCAGAAGGC 
TTCGGTCTGATGTGGGCCCATTTGTTTATCTTCTTTTCTTTCCTCACCGT 

TGTTTTGATGTCAGATGCAAAAATCCATTGCCAGGGTCTGTGCCGAGAAC 
Contig 1X0 (306 bp) 

CGCCACCTCAATCGCCGGTTTGTTCTGCAACACGGTCCAGATAACCAGCG 

CACCTAACAGGTCGAACACTGCCAGAACTGCGAACAGCGGGCTGAAGCCG 

ATGG7GTCAGCCAGTGCACCGACAACCAGCGCAAACAGCGTACTTGCCAG 

CCATGCGGACATCCCGGTTAAACCGTTTGCCGTTGCCACTTCGTTACGAC 

CAAACACATCGGAAGAGAGCGTAATCAGCGCGCCAGACAGTGCCTGGTGG 

GCAAAACCACCGATACACAGCAGCATAATTGCGACATACGGGTTGGTGAA 
CAGGCC 

Contic 111 (800 bp) 

GTTTTCCATGATGCACCAGGGGGGCCGGGACCGCAGCAGGGAAGGCTCCA 
TCCTGGCTCTGTAAGACCTTGAAAACACCTCATTCCTCTCGTCTTGGCCT 
GCTCTTCGGTACGCCAAGTTGCTGAGACTGATGTGGGGATCAGTGGGGAG 
CAGGAATCTTTCTGATTCAGCCGTTTCAAAGTGTCCCAAGCAGAAGCTGT 
GATGGCAATGCCAAGGCTATCCATGGAGGTGGCTGTGCCAGGGGCCCCAT 
TTCCTGGGAGCCCATTCCAGGAAAGGAATCTTGTAGCCCCAGGCTCCAGC 
AGCCAGTGCACGGCCCCTGGGACTATCCGGGTAGATCAGAGGGAGGAACA 
GAGCTGTGGATGGTAAGCAGGTGGCCCAAGTCCAATTTATGTCTGTGGTC 
CCAGCAGGGTGCCCAGGAGGCCCCTCGTAACTCTTAAGAATCTTGGTCTG 
GTCAGCTAAATTGTATGACCATTGTACTGAGCACACATCCCGTTTAAGTA 
GAATTTTCAAGGATGACTAGGAGTTTGCCACCTGAAGGCAGGAAGGGCAT 
TCCAGGCAGAGGGTACAGAGGTGAGAGGGAGGCTCTGACACTTTGGGCGT 
GCAGGGGGTTTGATGTGACTGCAGCTGGCACACAGTGTATGCCCAGGCCT 
GGCACGGCTGTGTTGGTGTTTGGAGAGGAAGGGAGAGGTGAGTTGAGCCC 
AAGGTCTTCCAGGCCAAAAGACTGAAGGTGACCGCGGCTGTCCGGGGCTG 
GCCCGCAGACCAGGAGGGAGCAGGTGGGAGCTGGCTCTTGTTCCGGGGAC 
Contig 112 (3062 bp) 

• CACACCCCAGGAGAGGAAAGACCCACACAGTCCTGATGACAGCTTGGCTC 
GGGGCTGGAGCCCCGAGTTATAAATGTCCATCACGAGCTGTGTTCTGTCA 
GAGCCATCAGTGGGAAGGCCAGGCCAGCTCAGCAGCCCAAAAATGAAGPG 
CT AGG T CT G GGAT TGGG C CCAAGCAG AGGGC AC AGG AAAGC C ACAT AAA r 
AAGGCACCCAACCCCCCTGTCATCCACCAATGTCACATTCAGGTCACACC 
CCTGGTCTTCGGGGGAGGTCCCCTAAGATCCGGTGGCAGGGGGAGGAAAA 
GTCTGACTGGATTCCTTGACAGGTGTATCAGCGGAAGGCCAGGAGGAGTG 
CTCGGGC ACT GCC AC CTCCCAGGGGCATGATGGTCATGGACCAGATGGCA 
GTTATGGGAGGAACCTCCCCCGTGGTCAGAGCTCTGGGTGCTGTACCTGG 
TCATGCATTTCGAGTGGAAGGAAAAGAAAACATACAACTCCACCCCCAGC 
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AGCT7TAGGCTG77GG7C7AAAGGTCC7GCC7CC7GGAAGAGACACGCC7 
CTG7CAGCGGACACTGCTAAACCTAAAGGAAGAACTGCCACCTGGTCACG 
GGACTTCCTAGGCCAACCAACCTACAGGTGACGGCCCGGAGCATCACGAG 
GAGGTAGGGGACGGGAAGGGATGCATTTGCTGCTCAGCGGATCCAC^GGG 
GCGTTTCTGGAGCCCCCACGCCCACACTTTACTGCAAATGCACAAGCCCC 
AGGCAGCAGGACAAGTCACAGTAGCTCTGGG7TATCCAAGGAGTCAGGGP 
CCTACCTGGAAGAGTCTAGAACAGGTGACAGAGGAGGGAGAGGATGGTAC 
CAGCAGTATAGGGAGAATCAGAAATCTGACCCACCC7GGGGGCCTGACTG 
ACTC'JCAGACCAAATGCCACACTCAGGTTCCCCGTCTGCCTGCACTTCCA 
GGGCTGGGCCACGGGAGTTATGGGCCCrAGGTAGCATCAGAGGCTCCCAG 
CTACAGGCACAAGCAGCAACCACAGGAGGGATCCAGGCCAGGGAGCATrc 
AAGAAGCAGCAGAAGCTCCACCTTAGGTACAGTTCTGGCACCTCrAAGfT 
GAGAACATGTCCTAGACAGTGCCTGACCCCAACCCAATGGAGTGTCTGGG 
ACTAGACTAGGCACGCCATTTTGGTCCCAGGTTGCCCCATCTGTACAAAG 
GGTGTGCGGCCCCCAGGGGGACACAATGAGCTCCCATGGGAAGGGTCTTG 
CGAATCTCCTTAGAAGCAGATGTAAGAGGTGACGTCCAGCTTGTGCCTGG 
GATGTAGAAGTGGAAAAAGCACCCCTCCCCCGACAAGGATGAAAGCAAGA 
GGCACAAAACAACCTGAAATTCCCAACGCCCCTGGAGATCCTTGGAGAAr 
TGGGATTCTCCACCTGTAGGGGCACCTGTGAGGAGAGGCTCTGTGAGCAC 

ctgc7gacctgccacagagga7gcccaatax'7aagaagcatcagctaaaa 
gtctccaggaattcctggaagctgaggaagggctcac:gagagggta^aga 

AGCCCTGGGGCTATAGATATAAGGGACGTGCACACCCACTTCCAGGTCCC 
CATGGACCCCAGGGACAT TC ACAGTGATGGGC AAGAT7CCCAA AA7W AC 
CCCTTGTGTGTGGGCCTGGTTCGGTCGGTCAGCAGACACCACACCAAAGG 
CACAAAGCACACACCCTCAGGCTACTCTCCTCCCTCTCCCTTGTGGAACA 
TGAGCCTTGAGATGCM-GGGGCACGTGAAAAACACTGTCACACTTAGGTCC 
TCICTGAAAACTGACTGCGGCCAGCGGAAAGAATCATAAAGACCCTACACC 
CACACACAGCCTTAATTACAGCTGTCAGTGGGGCTGGAGCCC'CAAGAATG 

tctacacccataa(;acatagcgt?aa.tcagaaa.aacaa.gaacagccgcaa 

CCC;CACCACCAGGCTGACAACTAACAGGTCATGT7GGAATA?CACTGGGA 
ATGT7C7ACGAGTGTAGAAAGACACACCAACTAGGGCATGA7GC.AAAGA7 
AATACT7CAGCCTGGGAG7GGATGTGACACAGGGAAAAGCATAAAGTGA7 
CGCAGAGGAC7T7GA7G7CAGTGATGGAAGCCACAAAAACT7C7&GC77A 
GCTCCAT7CCCAACAAGATTGACTGCAAACCCCA7GC7AAAACAACAGCA 
AAAAGAAAGAATCCTCATTTCCAGGCATAAAATTTTTCrCCCAGTCTCTG 
CTGTCCTCCATAAGATGTCTGATTTCAACAGGAATTACGAGGCTATAAGA 
AJ\GGC AAG AAAAAACT AC AC AC7G7CAAGAG A AAG CCA TC AGAA7 AACC A 
GACTCGTAGCACAGACACTGGAATTGTCAGGATATTTTAAATAACCGTGA 
CAAA7ACAT7AAAGA77C7AA7GAGAAGGGGG7AGACA7G7AAGA7CACA 
TAGATTTCAGCAAAGAGATGAAACTCGAAGGAAAATTAAATGGGAGCCCT 
ACAGTGAAAAACACTGTAGCAGAGAAGATGGCTTCATCCGTAAACATGAC 
ACAGC7TAGGAAAGAA7CAG7GA'\C77GAAGACAGGGCCACA(;AAAA'T'A~ 
CCAAACTGAAA7GCAAGGAGGAAAAATAATGAAAGGGGGAGAGAGAAAAA 
ATAAAAGAACAAAGCATCCAAC5AGCTGGAGGGTGACACTGAAGAAGAGAG 
CATAGGCATAGCTGGAATC7CAGAAAGAGAGAAAGAAATAACCCAAGATG 
TAATGGATGAGAATTTCACAGAAGCGTTGTCAAGCAACAAACCA7ACA7C 
CAAGAJ\GCTCAGAGAACACCAAGCAAGGTAAGTACTGTAAAAAAA7AGCC 
CGAGGTATACC7CA77CAGGC7GCTGAAAATCCA7GACAAAAGAAG7C77 
GAAAGTAGCCAGAAACAGAAGGCGTGTTCCATTCAGAGGGAAAAGACACC 
A7TCTTGCCAGAAACCAAATAAACCAGGGCTGAAAGGGTAAAACTTTTTT 

TTTTTTTTTTTTTTTTTTGGCCATGCCTGTGGCATGTGGACGT-TTCCCGA 
7CAGGGA7CAAC * 

Contig 113 {1300 bp) 

AAACGGATAAATACAGGTGACCCACAGGCAGAAGCTGAAGTACAAACAGT 
TCACAACGCCACCCAAAAAA7ACCGAAGGC7CAAGGG7AAATCTGACCCC 
AGATGAAAGGCCTTCTCACGGAAAATGGCAAAGTGGCGCTGAGAGGCATG 
AGAUG7TCGAATAGATGGAGGGCTCCGCCGTTTTCCCGGGTCCGAGGATT 
CAG7GACG7CACGACGCCAA77CC7CTGAAACGCC7CTC7AGG77CAGTG 
CAGCCCAGACCCACTGGCAGCCGCCCTCGCTGCAGAGACAGCCCAGCTGG 
GTCTTGAGGTTCCTACAGCGAAGCAAAGGGTCTAGAAAAACCAGACGTCT 
C7GGAAAGGCAGAAGCAGCCGA7GGA7TGGCATACGGCGACAGGAGA77C 
CTCGGACAGTGGCACCAGGAGAGGGGTGGACAGAGACTGGTGCAACCGAG 
CGGGCCCAGGAA7AAGTCCACACCCACACG7ACCA7C7CG77GT77A' I 'T7 
ATTTTTTCCTTTTCAGGGCCACTCCTGGGGCATGTGGAGGCTCCCCAGCC 
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AGGAGTCGAATCGGAGCTGCAGCTACAAGCCTACCCCACAGCCACAGCGA 

CACAGGATCTGAGCCATGTCTGCAGCCTACACCACAGCTCCCGC-CAATAT 

TGGATCCTTAACCCACTGAGCAAGGCCAGGGACTGAACCCACGTGCTCAT 

GGATACTAGTTGGGTTTGTTACCACTGAGTCACAGTGGGAACTCCTTTAA 

TTTTAATTTTTGAAGGTTCAGAACTCTTTAATTTTTTAGTGAGGTA T AGA 

TTATATTACGCACCATTTCTTTCTGACTTCGGTGCACGGCTTTTCAACAA 

ATGGGTGCTGGACCTGCTGGGTGCCTTCTTCAAATGAACC^CAAGCCCTC 

CCTCGCGCCGTATGCAAAATTTAACTCGAGGGGCTCATACACATAAACGT 

AAACTCTAAAGCTATAAAATTTCCAGAAGAAAACGTAAGGAAAACCTTTG 

GGGTCTTGGGCAAAGATTTCTTACCCATGACAGCAAAATTACAATCTACA 

GAAGAACTGGTGGCCTTTATCGGCATTTAAAACACCTGCCCTTTGAATGA 

TGCTGTCGCAJ\AACCGAACATGCAGCAAAACGGATGCAACTAGCAGGT r 7 

CACACTCAGTGACCCACGTCAGAAAGGGAAAGACACGCCACGTGACATCC 

GTTAGATCCAGAATGTAAAACACGGCCCCCGTGAACCGACXTCAAGAGAG 

AGACAGACCTACAGACGCAGCAAATTTGGGGTTGCCGAGGGGGATGCCGG 
Contig 114 (2000 bp) 

TGTGAGACCCCTTGGCGGGCCAGGACCCCCCAAGGTGACCGAAGGCCTCA 

GCGCCCCCAGCCGCCCCATCCCCCTCTTTCCCGACACAGGAT^TTTTTCC 

CACCAAGCTCTGTTCCCTTGGTCACGCTCTCACTTGAGCAGCCTCAGGGT 

CTCCCGGTGCCTGTATCCACGACAGCGTGACCTTCTTGGTGTGTC^ACCC 

AGGACCCCACGCTGGCCAGCCACGCCTTCCCAGAGCArCCCCGC^CATCC 

TCAGAGTCCAGAGGAAAGGCCCCCATTGACCCCAGAAACCAAAACGCAGA 

GACTCTGGGACGCCAGCAAGAACGTACACTGACTCCCACCTGCTTCAGGG 

ACCCAGGCAGGGG7GGGTTATGAGCGACCCCGTGGAAGGGCCTTrT T GTC 

CATCGAGGGGCTTCCAGGGGCTCCTAGACGCGGATGAGTGTGGCAACATG 

TCGCCGCATTACAAAAGACCCTGCAGTGCTGCTGGGATGGGTCCCCCGGC 

TAGAAA.AGCAAAGGATTCCAGCCCAGTCGAGTAGGAGGCGGCCTCGGAGG 

CTGCAGA.GGCGCGGGGGGCGGTGACCACCACTCGGCAAGCCCCGTG T T'iC 

AGGGGACGCCCGGCCCGGCTGCAGCCGCTGCGCCTCCGGATAAGCTCCTP 

AGAGGCCGCGTGGCCCATGCACGCGCGTGCACACACTCGCTGCCCGAGGG 

TCCTTCAGCACAGACCrTGTGGGGACGGAGGACCTGGCAGGGGTGTGGCT 

CTGGGGAAGGGGTCTGTCCCAGGAACCGTGTTCTGCATTTGGGGGTGGGC 

GTGGATATCGCGTCCCAACCTACAGA.^GGGAGGGGCTTAAAAAGAGrcr." 

TTTGGTGTGAGGGGCCACCAATCCTTTGGCTTTTTCTTGGCCCACTTGGA 

GCTTGACGTCTGGTCAGTGACTGGGAGCCAGGGCCAGAGGGGGGCAGCCG 

GGCTGAGGCAGGTTCAGGCCAACCATCTCTCGGCCACACTCCCGACGTCG 

GGCAGCTACGGGGCCCtXAGAGACACAAGCCCCAGGGGTCCTTCCCCCCC 

GCCCCCTGCCCCAGATCACCAGGAGACCCAAGCAGCTCTGCCTCCC~G~G 

CCTGAGAAATGCCCCATCTGGGTACCCAAATCACCCTCCCAGAAGCTAG^ 

GTGGGGGGCCCAGGACAGGGGGAGCCCAGTTACAGAGCCCCAGGCAGGCT 

tcccaggggcgaggggactccgtttggggcacagacggaggcagagcggg 

CTGATGGATTCTCCCCCGGTTCAGGGATGCTGGCTGCCTGGCCTCCAGGA 
GCCGGCGGTGCCATCTGATCTGAT7AAGGCCTGCAGTCCCAGCTGGGCGG 
GCACAGCCTCGGGGCTCGGCGGGCAGGGA.AGAAGGCGCTGTCGCC"CAGC 
CGGTCAGGCTCGCTTTCTCTTCATTTCCTCTCCATTAAAAGTGTC^GAAC 
CATTTATTGATTTTTTAAATCAGGACGTGCTGTCCGTGACACAGCAAAGT 
GAACAAAATCAGAGCAAAGAGAGGCCAGGGCTGAAGCCCCAGAGGGCGGC 
GCCTCCAATCCCGGTTGTGCCCCGGGGCTCCAAGCCCCTTCTTCTTCTGG 
GGTCCTGGGCGTAGTGGCCAGGGCAGAATGCACCTGCCGTCATCCTGGGA 
GGCTTGCCCATCGCTGGCTTCTGTCTCATGACGCACCGTCGTTCCATATC 
TACGGAAACAGCTTCCCATTAACAGGCAGGGGAGGCGGTTGTTTCTCCTT 
TATCTGCCCACCATCGGCGCTGGGGCCACGTGGAGCCCAGCCGGCTGACT 
TCCCGCTCGCACGCAGGGCACTGATTGCAGGAACGAGGACATrCPGCCCC 
CGCCTCTCAATGCCCCGGGTGCTGAGAGCATTTCGCCCAAACGGCTTGGG 
TGGGACAAGGGATGGAGCTGTGCGCCAGGGGCCTGGCTGGGGCAGAAGGG 
GGCCTGCCCGTGTCTGCCCGTGGCCTCCAGCACCCTCGGCTGCCAGGCTG 
CTCTGGAGAGGTGCCCGGGGGCCGAGGGCCAGGGGCACCCTGTTCTGCCC 
CACGTCTCTCTGTCCTGCTGAAAGTTCCACCAGACGCGTGCTATACCCTG 
GGAGTCAGGAGGATGGGGGATAGTTGGGGCTTGACGTCTGTTTCTGAAAA 
AACACCGTTTTCCCTGAAATATATATGTATTAATTTTTCGTCAAGATAAA 
ACTGTGTATAGTTTTTCGTGATGAGAAAACGCATCCATCTTrCTTAGAAA 
GCCT G AAG AGG T AC AGGA.GC C T AT AAAGG AC AAG ATG AC AG AT GCCT CT A 
. ACGCACACCAAATGTGCGGTGGCCCCCAGGGGACCGCATAGACGGGGCGG 
CTCCAGATGGCCACCGTGTGCGAGGGACACGGTTCAGGGTGGCAGAGTAT 
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TCCTGGGGGGGGGGGGCTCAGCGGTTCCCATTTCCCCCTCCCTTCCTTCC 
TTCATTTCTTTCCTTCTTTCTTTCTTTTTGTGGTTTTAGGGCCGCACCCG 
CGGCGTGTGGAGGTTCCCAGCCTAGGGGTCTAATCAGAGCTACAGCTGCC 
GGCCTCCACCACAGCTCACGGCAACGCCGGATCCTTAACCCACGGAGCGA 
GACCAGGGATGGAACCTGGGACCTCATGGATCTTAGTTGGGTTTGTTCCC 
GCTGAGCCACAACGGGAACTCCAGCCATTCCCATTTCTTGCTCCAGTTCC 
AAGAATTCCAATTCTTATTCCTGTTC7TTAAGGCCAGAGCCGACAGCCAC 
GCCGAGTCCCAGAAGCAGGGCTCAAGGATGCTGCTGTTGACTGTGTCCGT 
GGGCGGGGGGAGTTGATAAGAACCCCCAACACAGGGTGGTGCCCAGCAAC 
GGGGGAGGGAGGAGGGGGGCTGGTGGGGAAAAGTCCCCTGAACCCCATGG 
GCTGCCCCCTCCAGGCTGGGGCACGACCCCGAGCCCCATGGCCCGAGGAG 
AAACGGTCCCAGCCCCAGGCTGGGCTCCCGCACCCCTGCCCTGACCCCGC 
Concig 115 (1B95 bp) 

TCATGGAAGCCCTTATCACAACCTCGGATCCAAAACCCACTGCCCGAGTC 
CAGGGATAGAACTCGCATCCCCACAGACCCTATGTTGGGGTCTTAACCAG 
CTGAGCCACATGGAAACTGGGTAATCTATTTTTAGATGTTCCTAGGGTTT 
TTGGCCTTGCCTGTACGTGGGGACCCTGCTGGGCCAGGGATCAAACCCGC 
GCCACAGCTGTGACCCAAGCAGAGCAGTGACAGCACCGGATCCTTAAGCA 
CGAGGCCAGCAGGGAGCCCCTGTGTTTAGATTTTGGTGAGGATACTGCGT 
GGGATTCAGGATATTCACTTTGGGGCTGTTGGAATTGCCCGTCGCTGTTT 
AAGCAAAGAGAAATCCCTTCACTCTGTGTAACTGTGGGGAAATCCTTTAG 
TCTCTTGAAACCATTGCGTGTGTTTAAGAGTGGTAACTCTGCCACCATAA 
ATGCCCAGACCAGCGCCTTCCTGAGATCCGCTTTTGTTGCAAATATCTCG 
TTTGAATGCTTTGATCCCCCGCACCAGACCAGGGTGGGCGGACGCCGCCG 
GGGACCCGACGTGACCA1CGTGCTTCTGTATCCGCCCTTTCTCCGGCACG 
CGCCCCCTGGTTGCCTCTGGCTGCTTTTAGTGGAGGAACTGAAGCCTCGC 
CACCCAGACCCCGAGACCGCAGGACCCACAATGCTTCAAACACCTGCCCT 
CTGACTTTTACAGGTCAAGri'CGCCAvACGCCGAATTTGCACCGATTGGCT 
ACAGAGAGCACGGTGGCGCCAAGCCTCCACTTGGAGTTTTATAAGGTCTC 
CCTCCAGCTCGCAATGAAAATGAGCTGTGATAAGGCAAAGACAAAATTAG 
TATGAAATCCAGATGCTTCATCTACAATACAATGACCGCGGGATTTGGGT 
CTGAGCGACTGAAATCAAGGTGGGCTTCCGGAGGGAGGCTGTTAGAGGAA 
AGGCATTCACGCAGCGTCAGGTCCGAGACGCTTCCACACCCCTAAGAGGG 
CTGAGACGGCAAGTAGGGACCAAGCCCCGCAGTCGGGAGAGCTGGGCAGG 
AAGGAAGTCTGAGGTCACCCCCACCTGGGGAGGAACTGCCTAGAGAAGCG 
GGGGCGGGAACCAGGGGATGCCCAGTCCCAACACACGGACAGGGCGGAAA 
GGGCTCTCTGCAGGCCCTCAATGCTGCCACAGTGTCCTCGTAAGAGGGAG 
GCAGAGAGAATTGACACCGGGGAGACCACGGGACCACGGAGGTGGAGACC 
GGGC'I'GCCCGCGCG'J'GCCAGTTGCTCCCGAAGCCGGCCCCTCCCCCAGAG 
CCTTTGGGAAGAGGCGCCAACCTGCAGTTCTGCTACTCGGGGACAGGGAC 
AGGGACAGCCCCCTGGAGCCGCCTCTTAGGGGCAGCATCCCCCAGAACCT 
TCCTTAAGAGACCATGTGGAGAGAGATGGGTCTGGGCTGCAGCTCCTGGA 
ACTGTTTTGCCCACCCGGCGAGCACCAGTGGGTGCCAGCCTGGGCTGCCC 
AGCCTCAGGGCCGGGGAGGGCTGAGGGCACTGGGGCCCGGCTCTGGGACT 
CCCCTGCCTGCTGCCCGTGCAGGACAGCCACCTCCCAGCATCTGCTTCCT 
GCCACCCACATCCCCAGGACCGTCAGCCCAGGCATGCCCCTGGCGTCGGC 
CACTCACACCACAGGCCAGGAACCCAAGGGGGCAACACAGAAGGGCAGTT 
GCCATCTGCAGATGGAATGGACAAAC7GGGGTCCGTGATGATGGCAGGCT 
CTGGGCGCCCGGGCTGGCAGGGGAGCCAGGACTGTGCGGCCATCACAGGA 
AGGGCATGACGGGGTGAAAGCAAGAGTGGAAACCTCTGCCACCCGCCTGG 
GCGCACATACCC-GCCACCCTGCAGCCCCACCCCCATTTGTTTGCT 
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Contig 1 (1040 bp) 

/ 

GCGCGCCGGATCCTTAATTAAGTCTCAGAGATCTGCGGCCGCGGCCAGGGTCTGCTTCTG 
GCCAAGTGTGGGGCTCTGCTCCATCCTGGCTCGGAGGTCCACCCATGCCAAAGCCTGGGG 
TCCTCCCACTGAATA7TTGGGGGTCCACTCGTGCCAAAGGCTGGGTGTCCAGTGTGCCAA 
CGGTACATGGAAGCAATGTCTTCCCAAGGACCGTCCAAGGTGTGGTCAGGCCTGGACAGC 
TGTGAGTCCCTTCGGGACTAGACTTGGTGGCCGAACCCTAGGGACCGTGCCCGAGGGCCC 
CCACGAGGCCAGGTGTTTGCCCCAGGGACAGAACGGCCAAGGGTGGCCGAGGG^T^TTTT 
TGTTTGTTTTTTCTTCTTTCTCTTTTTCTTTGGCC5AGGGTTCTTAAAGCGCTCTCTCTG 
CTCTTTGTCCCGATCCTGAGCGGGCAGTGTCCTGGTCGGTGGGGTGCTGGGCAGCCGCAG 
CAGGGCTGAGAGAGCCCGGCTTGTCACTAGGGCGCGCCGGTGAGCCCAGCCGGCATGCCG 
TGTCCAGACGTTGGATGGGGCAGCGAGGGGACTGGGGTGCCCCAGCCCCCGTGGGAAGCC 
CGCCC7GTGGAAGCCGCTGTGCTCGCCACAACAAGCACCGTCGACTAGCTGGTGAATCAG 
CGCCCGTCGCCCGCGTAATCCCAGGCGCTTTCTGCCCAACCTGAGCCCTCACCCCJBCACC 
CCTTGCGACCGCTCCGTGGACCCTGGGGCGATGAGGTGAACCGTGGGCTTGGCC^TCGTG 

gtggcagacggtggcacacccgtgcgcctctcggcccccctccatccaggagcagagtg:- 

GCACCCAGTGGGGGCTGGGCAGGGAGCCGCCTCCACCTCCGCCCTGAGGGGACGGGACTC 

tttcgacccggagtgggaagggacatatgcggacgatgccagaccctgtctgtggcggga 

GGGGGAGAAGGCCCTCTTTGGAGAATTCCAGGACGGGTGAGGAACGTGTGCTGGACCGG / ' 
CGGGTCGGACCTGGGCCTTG 



Contig 2 (9234 bp) 



GGCAACCAGGGGAAGATGGGGAAGCGGGGTGCAGGGGCGTTTGCGCGGGCCAAGGACCAC 

CTTGGAAATCTGGAGCCTGGCAGGAGCG GCGCAGGGT TGAGG GGCTGGC T TGGGCAGGGC 

TGGCTGGCACCTGGGAGCCTGGCGGGGTTGAGGTCCGGGCTCCCAGGTGCCCTATAGGCA 

GGGCAACATCGGCATGGGGGGTGACAGGCCCGAGCTGGGGTGCGGAGGGAAGAGGGGGGA 

GCCAGGCATTCATCCCGGTCAATTTTGGTTTCAGGTCGTGGCGGCTGGTGGTCAGGGGGA 

GTTGGAGAGAGGTTCGCCCCGGGGCCTGGGGCAGCGGAGGTGXAGCTGGCAGCTGTGGGC 

AGGTGAGGAC AGCC GTCT GCCGGGCCAGGTGAGTCCCCT TCC C TCC CCAGGCCT TGTTTC 

TCTGGCCTCCTGCATCCGGAGGTXCTGGGGAGCGAGGGCCGGCGAGGCGAAGCGGCTGAC 

CCCCCGGCAGAGTGGCGGCGGACGACAGGCAAGGCGGGCAGAACAGGTGACACGTCTCAG 

GGGGAGCTGGGACCGGGCGGGGCTGGGGGGCCGGGGCCGTCCCAGGTGGAAAGAGCATCT 

CAAGCGAGTCTGGTGGGAGACGAGGCAGGGCTGCCAGCAGGGAGGAGACGCAACAGGCGG 

GGGGCATTCCAGGCCCGGGTCGGACAGGACCCGTCGGGGGTGTCAGGACAGTGGGGTCCC 

CAGCC GC CACTTCACCCACTGCAATTCATTT AGTAGCAGGT ACAGGAGCGGCTCTGGCCG 

GGCCTCTTGAGGCCTGAGCTGGAGCCTCGAGGGCCGGAGAATGGGAAAGAAGGTGCAGTG 

TGCCAGACAGACGTCACCTGGAGGGAGCACGGCCGTGGGGACGGGCCCCAGAGAGATTTC 

GGCAGCAGGGAGGCTGCGCGGGCCCAGCCTGCGGACGTGCGTTCCCACGCAGCACTGCGG 

CCCAGGGGCTGGCGCGGCAGGGCCCCCGGTGTCCTTGGTGGCACTGTGCGCCCTCGCCGC 

TCGCCCCTGGGACTGGCACGGCAGACAGGACAGCACCCA(^GGAGTCAAGGGCACTGACG 

AGACCAGACTAGGCGAGGCGCGTC^GTGGAATGGATCTGACCTCTGGGCGGAGGGAGGT 

GGGGACGCAGGCAGGGGCGAGGCGCCGGAGCCTGGCGGCGAGCGAGGCCAAGGCGGGCCT 

CTGCGGGTGACAACTGAGCACATATGGGTACCTTTGCGCTCGCACCGGAGACAGGTGAGT 

GTCTGGCCCCGGCCTGCCGCCCTCCCGGCCCCGCCACTGCCTCTGCCCTCCCCCTCGACC 

AGGGCCCTCTGCTTCCCCACAGCCTCGTCTCCAGTGGGGGTGGACACACTGCCAGCACCA 

CAGGCCGGACGCCAGGATGTGCTTGGAGGGACATGACACAGTCCGGTGTGACGGAGAGGG 

ACAGACGTGACGCCGTCCGGCCTTCC TGGT GAGCGCAGGTCCAGGC CTTGGCCCCCAGGC 

CAGCCGCCCCACCCCCCACCCCTCATGGCCGTCTTCTGTCCCGCAGAACACTCTCGGCTG 

GCCCCGCGGGGGAGCTGCCACACCCAGCGTCTGTTCCTTTGCCTTCCTGAAGGAGCACGT 

G C AT G AC T GC T GCTCTCT GG ACCC CAG AACCCTC AAACG AC AAGG TG AG GC AGG TCCCGC 

CTCGCCCCACACGTGGAAGGGGCGTGGGCGAGAGCCGGGCGCTCACGGTGCCCCCCTCCC 

CCTGCAGAGAJGGTGCTACCCAGCTCATGCCTGGGCCTTGGACCCGGACTTCTTCAAGTC 

CTCCTAGCTCTGACTCAAGAATATGCTGCATTCTGGAGCCACTACACTACTTGACTCAGG 
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AATCAGCTCTGGAAGGTGGGCGCGCGCTCCTCCCGCTCCCGGAGCCCCGCCCGCTGCCCG 

CTCCCCGCTCACGTCCTGTCTCTGTCCTCGTCCGCAGGTTGAGCCAAAGGAACAGACGTC 

CCACACCACCGGACCAACGGCACCCGCGGGGTTCCCCACCCCCCCCCCGGCCACTCCACC 

TCGGCGGCCACCCCCTGCTGCGCCCTGGAGACACCACCAGCCTCCCTCTCTCCCCTTCCT 

CCTTTTTTTCCTCTGTCTTTTC?CTTCTCTTCTTTCCTCTCCTTTGCTCAGAAGACTCGG 

GGCATCCAGGACTCTGTGTCCCCGTCCTTCCTGAATTAATTTGCACTAAGTCGTTTGCAC 

TGGTTTGGAGTCCTGGAACCAGCCCCGGGTCTCGGAGCGGGTGTGTGAGCTGCCGAGTGG 

CCTGGCCTCCTCGGCCCGCGCCCCCTCAGCACCTGCCATTGTCCATCTCTGTCTGGGGGT 

GACTGGGTGGGGGCCTGAGTGTGTGGGGCCCCGCCCTCCCCTCTCCTAGTCTGGAAGCTC 

CGACCACCGAGCAGACCTCAAACGCTGCACTGAGTGTCCATCTCGTCATGTGCCCCTCCT 

CGCCAGGGCCACCCCAGAGCCCTGGACTCATCAATAAACTCAGTTACCGGAATCTGTCTC 

AGGGGCT7TGCAA7TGGGCTGGG3GTGCGCCGGCCAAGGGGGGGA7GAGA7GGGGAACAT 

GCAAGGAAGGCCCTGTGGGCTGGGGGACACAGAATGGGTGGGGAGGGGGCTCACAGGACT 

CGGGGGGTAATGAACGTGGGGCTG6GCGCAAAGGGGAGTGGGACGTGGGGATCAGGGCGG 

GGGGCCTGGAGGATGCAGGGTCCCTGCAGGGAAAGGGGGCCGAGGGCGTGAGGCATGTCC 

TCAGCCCTGAGAGGCCCTACCCCACAAAGCACAGCCTGCGCGCGACCTCCAGGCCCCCAA. 

ACCCCCGCCCCAGACCCTCAAGCCCTGGTCCAGGGC74GTGGGTCTGACTGGCGGAAGGAA 

CATGCCACCCAGGCTGGCCACACCACTGGGACGCCCATGGGCGGCCACTTTCATCAAGAG 

CCTr.CCACGCCCTGAGTGCTGGGCTGGAGGGCACAGAGGGTCCCCCTCCCCTCACGC^TT 

GCGGTGCTGGGGCACCGCAGGAGTGCCCAACAGGAGACCCCAGGAAGTCtGCTGGGCTGC 

AGCGAAGGGCAGGGTAGGGGGGCGGCCCAC:aGGGGCCCAGCTCAGTAGGCAGG7GGCACT 

GGGAGGCGGCAGAAAGTTGGAAAGGG7GGACTGGGCACGTCACGATCTCGTGGCGGCAGC 

CCCGGAGCCACGGCC7TGGGTGCACTGCAGCCCCCACGGTTGG7GTCCCGGTCCCAGGCA 

CCAGC7GGGCTGGTGACGCCCCTC7GCCTCTGCCCACCCCCCCCACCGCCCCCCCGCCAG 

CCTCCCAGCCCCTGGGCGCCTGGCGTGACGCTGGGAACGCGAGGGAGCAGGCCTCGGAAA 

CAGGGCTGGGTCCTTGACCCCTTCCTCTGCTCAGGGCAGTCAGGAAATGCCTACICGGGCC 

GACTGACCGAGAGGAGATAGCGGAGGCCrGGGAGACCCCGCGCTCGTGCCG77rcCAGCG 

TCCGIXCCXGTGGCCCTTGGCTGGCCTGGTTTGGGCCCCATGAGCTCACCCCCCGCCCCC 

CACAGCCTCCCCGCGTCTGGTCTCCTCTCTGGGCCCTGCTGTCCCTCC?GACG6UGGACA 

GAGCCCTCCAGGGCCCCGGGGGGACGGTCCCCGGTCAGCAGGGCGGGTGGGCAGCACAGC 

TGCC;'TT(;GTGAAGCCCCTGCCCAAAGCACCCTCAGCGTTTCCTC7GCGCGTCCGGCCGC 

CCCCGGAGGCTTTCCCAAGTCCACGKGCAACTCGCAGGCGAGCCCACTCCACCTCCATCA 

CGCGGGTTTGGCCAGCGGCAGAAGCACTCGCCCTTCAGGCGTCAGGAG77AAGCCCC7CC 

AA.GGCCCC-GTGCTAATCAGCTGCCTCTCCTGGAGCTTCGCAAAGCGGGCTC7CAGAGCCC 

AGCTTCCCGGGGGCTCACCGTGG7GGCATGGGCACCACAGGTGGCCGGAGGGGCACCGAG 

CACGACGGGGC7G7GGGGGGTGGAGGAGGGAGGT7CGTGACTCCGAACC7CTACTGAGGC 

ACACAGAGGACACGGCCGC7TCCAGGGGAGTCAGCCTGCGAAGGGCAGAGGGGCTG^AGC 

CTCCCGGTCACGCCCTCGCCTCTGCCCTGGA7TCCTCCTG3GGGCCCGCGGCTCGTCGGG 

CAGCTGAGTGCCCCTGGATGGGCGTAGGCTGGGGGGGCAGGGAG7GGGGGAGCCCCGAGG 

CCCTGGGCCCACAGCCCTGTCTTGCCCCACACACAGGGCTGTCTACACTCGGTGCCCACT 

tgctctgcttctaggctgttccctggcx:agctgcctggagggccgtgggcacagtgcggg 
cagccagtggggaggccgggga7ggggccggggatagggacccc7gcccc7gggtgagcc 
ccacctgggctgggaagacagcagcagcgccccttcaggtccatggaccaggggacccag 

GGTGGACTGTGT7TACCTTCAGCCCAGGCCAGTTTCCTGCTTGAGAAAGCCCGGGAGGGK 

gtgcgggacaggccccggccccccacgcaaaggcagtttcgcaatgtccctgcgctgact 

GAAA7G7CACCAGGCACACGGCT7GAAT77CTCCCCCAGACCTGGCAGGGGCGGGGGTGG 

gggcaccgggctgctgggatcttggcccctgaacctcccccggccctgcggccagggagg 
gtttaggctgagtgacagcccacggaaacctggacccgacatgtctgtgtgtccatgtgt 

G7CTGTGTG7GCG7CCACCTATGCGTC7GCGTGTGTGTCCATGTGTG7CCACATATCTGT' 
C7CGACG7G7C7G7GTCCACG7G7C7GTGTCCACG7G7G7G7CCACG7GTGTCCATGTG7 
CTATGAGTCCTTGTGTGCATCTGTGTGCCCGTGTGTCTCTGTGTCTGTCCCCTGCAGTCC 
CCGTGGACCTGTCTCT7ATACACATCTCAACCTG 

GCAGCGCCCCTTCAGG7CCA7GGACCAGGGGACCCAGGGTGGAC7G7GTTTACCTTCAGC 
CCAGGCCAGTTTCC7CCTTGAGAAAGCCCGGGAGGGGGTGCGGGACAGGCCCGGGCCCCC 
CACGCAAAGGCAGTTTCGCAATGTCCCTGCGCTGACTGAAATGTCACCAGCCACACGGC7 
TGAATTTCTCCCCCAGACCTGGCAGGGGCGGGGGTGGGGGCACCGGGCTGCTGGGATCT7 
GGCCCC7GAACC7CCCCCGGCCCTGCGGCCAGGGAGGGTTTAGGCTGAG7GACAGCCCAC 
GGAAACCTGGACCCGACATGTCTGTGTGTCCATGTGTGTCTGTGTG7GCGTCCACCTATG 
CGTCTGCGTGTGTGTCCATGTGTGTCCACATATCTGTGTCCACGTGTCTGTGTCCACGTG 
TCTGTG7CCACGTGTGTGTCCACGTGTGTCCATGTGTCTATGAGTCCTTGTGTGCATCTG 
TGTGCCCGTGTGTCTGTGTGTCTGTCCCCTGCAGTCCCCGTGGACCTGTGTGGTCTCTGG 
TGTGCAGCCCTACCCGCGGCCCGTCCCAGGCTGAGTGTCCCCAGGGTGCAGCACAGCTGT 
GACGAGGGTGTGGGTCCCGCTGGCCGTGTCGCTGGGCTGTGGGCCCTATCCTCTTTGTGG 
CTGCTCTGCAAGGCC7GATGGCTT7TGTGTGGCCTGGCCGTTCGGGTCCATGCCCCCTGG 
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AAGAGCAACG7C7GAGC7AGCTCCACGCG7GGGTCCA7C7CGGCCCAGG7TTAATGAGCC 
AC7T7CAGGCAGGGAT7GCACAGGAGGCAGGGTGGGAAGTGGCTC7GCTCAGACCCC7GA 
ACAGGGTCTGGAGATTCTCCAAGGGCACAAAAGAACGGACGATGCCCCTGGGGTCAGCGA 
CAATGCTCCCTGAGAAATCTTGGCACACAGGGCTGGGCCTGCGAGGTGGCCCCTCGCCCC 
ACCCCAGCCTCCTGGAGGACAACCGTCGCCCTGCTCCCAGAGCTGGGGGGCGCCACACGT 
GGGGCACAGGGAGCATGGGCCCGATTCCAGGCCTGGGCTCCCTCTCGTGTCCAGGATCTC 
CCCGTGTCTTGTCTCAACAAGCCCCTGACTTGGAGGCCCCAGGGTGACCCCTTAAAGGGG 
GAACAGAAGGTTCTAGAAGGAGCGTGGCCAGCTTTGGCTTCCCTAGGGCTGTGG T GACCA 
CACTGGGCCACGGCCCAGGCCACCCCACCCGCCTCCTTCCCCCTGGCCCCCTCCCTTCCC 
CGCACCTCTCCCTGGCCTGCACCTGGTGACACGGC7GGCTCCCAGCCAGGGCTGAGGGGG 
ACCAGCGGGGCCCCTTCCTGGAAGCCCACCTGCAGGCCGGCTTGCTGGGAAGGGGCCTGC 
TCCTCGCCGGCCCCACCCGCCCGGGGCCGTTTCCTGGAAGCGGTCACTGGATATTTTGTT 
CCTTGTCAGCGCCGAGCTTGCATAAAGCAGACACTGACCTCCTTGTCCTCCGGGAGCACG 
CGCTCCATCACCGAACACCTGGCCGGACACAGGCGGGCAGCCGGGCCTGGGGGAGCAGCG 
CGGGCCTCGGGCCGGACCAGCAAACGATCACGGCGCCGAGCGCAGGGCCCGCGCCGGTTC 
TGCAGGCCGCCCCCACGTGCCCAGGCCCAGCGGTGCCCATCCTGCAGGCTGGGAGGAGGC 
TGTGGGCGCAGAGCTGAGAAGGGGGCAGAGGCAC7GGGGGGGGACAGCCGTGT7CCCACA 
CTTTGCAGAAAC'CTTGGCCGGCCTGGATGTCTTGCTGGGAGAGCTGGGGGAGGGGACAGG 
GCAGGAAGCCGGTCCCCCCGAGCGGGGTAGGAAGAGGCCTCGGCCCTGGGAGGAGGAGGA 
GGGGAGGGCAG7GAGATGGAAAGAGCACXAGGGGCTCGAGGC77C7T7C7GGAACAAGGA 
CTAGAAGGAGGAGGCCGGGCAGCTGCTTGGGATGCTTGGAACAGGCCGGCCCCAGTGCTC 
ACAGGGACGTGACCTGCGGCCCGG7CCCGGGCCCAGGCGGGC7GGGAGGGCGCC7GGTGG 
GTCAGCGCCACTCAGAGCCCTGGCAGCAGGGGGCCTGGGCACGGCTGCAGGACAGAGCTC 
AGGACACAGATGGGGGCGAGGACTGAGTGGGGCACCACAGATGCTCCCAGGAGGTGGCCA 
AGGAGTGGCCTTGGGATCCCAGGATGGCCCTGGTCCCAGAAGATGCGGCAGCCCAAGGGA 
CCAGGCCAGGGCCGCAGGGGGCCACAA7CTGAGCAGGGCTCAGGCCCAGGGCAGAGGCCC 
CCTCCCACCCAGCCCTCCCTGGGCCCGCCTCTCC 

GTGCAGGCAGTGGGCTCAGATGGGGCAGACATGAGACCAGGTCCAGGGAGAAGCGGGCCC 
CCTTGCCTTCATTCAGGTGGCTT7CAGACCGCCCXCCGTGCGTGGCAAGGCCCACAGCGC 
7CAGGAGCACACAGACCCCCACCACGGGC7CCCCCAGGT7GGGCGGTGACATCAGCCCTG 
TGTCAACAGCAC-GAGCTGGCAGC7CCCCALXGGGGCT7AGGGAGCGGGGACCCTGAGCCA 
CCCTGCCACCGCCCCACCCCACCGTGGCCCACACGAGGGCCCGCTGCTCTGGGTrTGGGG 
CCAAGGCCCC(XAGGCGCCTGGCACTGTCTGCCCCTCCXGCTGGCTC7CCGTCTCrAGTG 
TCCCCGCCAGAGAGCATGGGGCCACAGGCCTGAATGCCACCCTC7TCCTCCCTCTGGAGG 
GGGCCTGAGGTTTTGGGGGTTCACAGAGTGCCCTCCGGGGTGGGTCCAGGCCCAGCGAGG 
CAAAGCGGACCCCAGGGAGTCCCGCGGAATGTGGGACAGCCCCCCCG7AGATCTCGGGGG 
GGCCAAGC7CTGGT7GACCTCCATCCTGGCGCTGTGGGCC7TTGGTCAGTGGGGAGGGTC 
ATGACACCCAGCCCACCAGCTGGTGACAGCCCTGGACGTGCCGGCTCAGGGCTGGCCT3C 
CCCTGCAGCCTTGAACXCCTGTTCTCTGGGAGTGGGGGCGCAGGGGGCGCCGGGGCAGGr- 
TGAGAGACGAGAGCCTCrCTTCCCAGAACTTCTGCCTGCGATGAGGACCCAGCAGGGGCC 
TCTCCTCACXAGAGGGCCTCTGCCGGCTGCAGGGCCCCAGAGAGGCCL'AGAGGCTGGAGG 
CCGGGCCTTGGGAAGAGGCGGGACTTCCAGAAACCAGCTGCCCGCTCCGCAGCACCCAGr 
GCCCACTTGGGAGGGGGGCGCGCCCCCGTGCCCCGCCCGGGTCCACTGCTGGGGCCGCCA 
CAATAAACTTTGTCCCTGCTGGTTACTGTCCGTGTCTGAGAGGTT7CTGGAGCCTGGCCA 
CAATGGGCGTCAGGATGCGGCTGGGAGGGAGCCTCGCGAGTCAGAGTGTGCTGGT^TCGG 
ACAGGCCCCGGCGCCCCCAGCCCGTGCTCTGTGGACAGATGGGTGGGTGGGTGGGTGTCG 
GAGGGGGTTGGAGAGGGTGGGCGGGACGAGGGGCTTCC7GCACTCTGTCCCAGGGAAGCG 
GGGACCAAGGAGGGGACAGCCCCCGG7CACCAGGAGCGTCC7G7CCCTC7CACCCC~CGG 
GACAGGTGAGCTCCCCGGAGCCGCCCTTCTGGGACAGGACCCCACGGCCAGGCCACGGCC 
CCCCCCACCCCGTGGTCCCTCCGTCCCACGGCCGGCCTGGGGGGCCACGGGCCCAGGGCC 
CCCGCTCCCCGTTGGCCCTCCGAGGGTGAACGACCTCGCCTGGGACGTGGGGCAGAGGGC 
AGGCGCCAAGAGTGACCCCCTGGGACACG7GGCTGTTTGCAGTTCTGGAGGCAGCCGAGA 
TAAAGCGGCTGTTTTCCCAGTGGGCTCAGGGCCAGAGGGGGGCGAGGGGCAGCCCCAGTC 
AAGGCCGGGCCGCTGCCTCGGGCTCCCCTCTGTGCGGAGGGAGGGGGCCGGTTGCACAGC 
AGCCCC7GCCCGCCGCCCGCCCGCCGGCGCAGGCACCGTGGGACCCGGCCTGGTGCCCCT 
CCCCCGCCCCTGCTCAGGGGCCAGCCCTCTCTGGTTCCCAGGACGCCCCCGCCCCGCAGG 
CGGCCAGAGAG7CCCAGAG7GT7ACCC7CCCACG7GTGGGATCC7G7CATATGCGACAGC 
TTAACTCAGGCCGAA7TTCATGGGTCCTGGATTTGGG7GGGCACGGCCCC7GCACAGCGG 
GGCTGGAAGCC7AAGGCGGTGGGCG7GGGGGTGAGAGGCCCGCAGACAACAGGAGGGAGG 
C7GGGACAC77CAAGGG7TGACATGCTA7GCCTG7CACGGA7AAATGC 

Contig 3 (5347 bp) 

AGATGTGTATAAGAGACAGGGGCTGGG7GGGAAGGACAGAGGG7GGGGCCGGAGGAAA7G 
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GGATGCAGACCCCACCGTCCACGCTCTGCTCGCCTTTGAGCCTCGCTGAGTCGCAAGAAG 
CCCTCGGGCCTGGAAACAGACCCCCGGCCCCCACCCCCACCCCGGCCCCCGGATTACCCC 
GGCA7GGC7GGAGGGCCCGAGAAGCCACCCAGGC77CCCG7GCCGAGCTGGG7GCTGGGC 
CCAGCCGAGCGGGCTTGACGCCACGCTTAGCCCTCCCCAGGGAGCCCAGGGTCGGAAGGA 
AGAGGCCGGCCGGAGGGCCGTGGCCGCTCAGGCTGGAGGGGGCCCCCGGGTCAGGATGGG 
CCCCAGACGTCCCCGCTCCCCGGCOVTCCGTCACGGAGCTGTCACCCAGGAACGTGCTCC 
AGACGTGCTTTCCTCCCGCCGAGGCCCCGAGCAGGCTCCAGGCGCCCCCACCCCCGAACG 
CCCACGCACACCCTCGGTCTGCGAACACCCTGCCGTCATCCGGTGGCCCCGGTTCCCGCC 
GCCCGCGCCATCCGGGTGCCCCTTCCTCCCTGGGTCGGGGGCCATGCCCTCAGCGGGCAC 
GCAGGCCTGTGCAGGTCTGTTCTGACTCTTCCCCAAAGACGCAGGCCGGCTGCGGGCGCC 
CCGACCTCGTCTGAGGCCCGTTTGTGCTCACTGGCTGTCTCAGAAAGGGGTGCCCACGGG 
AAGCGCGTGTTCCTTGGGCCGCAAGGCAAGGGAGCCCACCCCAAGGTGGCTGAGGGCAAA 
TGGCCCAGGGCCTCTAAGGAGTCCCTGGGGGCCGGGCCGGCCTGCAGCTTGAGGAGGAGA 
GCCCTGGCTCTGCTCCCCCGGGCAGGTGAGCCCACGGCAGGGGGCTCCCCAGCAGCCTTG 
GCAGGAAGCAGTGAGGAAGGGGTGAGGATGAAGGCAAGGGGGCCTGCGGGGACTTGGGCA 
AAGCCCCTGAAGAACTGAGTTCCTCGGAAAGGCCGGAGCCCTCAGCCGAGCCTCGGCrrc 
GGAGCGATGGAGGCGGCCCACCTGC3GCCCCAGGGTGCAGCTGTGCATCCGTCCCCCTCG 
GGCCTCCCCCTGCCCCCCCGGCCACCACACTCTCCCCCTTTTGCCTTTGATCACTTGAGT 
GCGACAGCTTGTGCGGCCTGAGCCCCAGAGACCGCTGCCCCCCTGCCGCCAGCCCCACGG 
GAGCGTCCACCTGGGCCTGGCCTGGGCACTCATCCCTCCCGGATGAGGCCTTTCTAGCCT 
GGGCCGCCCCGGGAGCGGCAGACCCAGCCGCTCGCCCCCCTCCCCCAGTGAAGGTGC^GC 
CTGGTGGTCTGGGGAAGCCCCTGGAACAGGGGGCGCAGGTCCCACACGGCTGCTCTGGCC 
TCCAGCTGCCAGGGAGGGCCGCGCTCAGGCCAGGGTCCCCTCCACCAGAACCGCCAGGGC 
■CCTGGGGAAAACCTGTCTGTGCTAACAGGGCCGCTCCCCGGGACTCCACGGAGAGGTGCG 
AGGGACCCCTGAGCACCCACCGCCACTAAGGGGCCCAGCCAGCTCGCGGGTGCAGGCAGC 
CGGCTGGGCGCTCACATGCATACTGCTCTCTGGCTTTGTGTGTGCGCCTGGCTTGGGGTG 
AGCGGAGGTGCCCGAAGGCGGAAGAGCCCACCCTCCACTCGGGGACCTATTTCAGCAAGA 
AGACGGATGGGACTGCCGGGCATGGACAAAGGAACAGGATGAACCTTCTGGAACGCACAA 
GGC7TCCACGGC7GACCGGTCA7AGGAAGGCGCGTC7CTAGGCCAA7CCACCGTCCACCG 
TCCATTCCCCAGCCCTCGAGAGGGGGCAGGATGGACCGCTGCAGCG7GAGAGAGC' T, CTGG 
GGCGCTCCCACAGGGCAAAGTCCCAGGGCACTGACCTCAGAGCCCAACCAGGCCACCGGG 
GCTGGGCCCACCAGGGAGCCGGGGCCAGGGTCAGGG7CAGGGCCCAGAGTGCGGGAAAGG 
GTGGCGTGTTGC7TGGGGCGGCGGGCGCGCAGACGGCCCCTCGCACCC r C r GACAGCCCT 
GGAGCTGAGTGAAGCCCGCGGGTCACCTTGGCTGGGGTTGGGGTCTCCTGCGACCGGCAC 
CCCAGCTCAGGTCATCCTTGCTGTACCGCAGAGGGGCAGGGCTTC7GAGCAGGGACAGGG 
TGGGCCGCGCAGGAAGCCCCC77C7C7C7GAGGC7GCCCCGGCCC7GGAGCC7C7C7GGG 
GCATCCCACCCCTCTCACAGACGCC7CCCAGGAGCCCCCACTTTCCTGCTGCGTCGTGAG 
GGTGTCTCTCACCCGATTCCTGGCCCCTGCAGGTCGAGTGAGTCCCTGCTAAGCCTGGGG 
T7GGAGCAGGTGCAGGGCATCACCACACAGCAGCAGAGGCTGTGGGGGCCCCTGAGAGGC 
GCTCCCAGGTACCCTCCTCAGGGGGC7GAGCCCGGGGTTGACCCGGGACCTCGCCTGCCC 
CAAAGCCGGCGCCC7CCTCCCGCCCGCCCGACO\GGGCCAGAGAAGCAGGTG7GGGGCGG 
CACAAACCCAAG7CAGCT7CCAGA7CC7GCTGGGGCCGCGTTGAAACTCGAAGCCCCCAG 
GCTGGGAGGTCTAGACACCCCTGCCCAGACCGACAGCCTGGGCCTGGCTCACAGCTGCCT 
GGGGGCCCAGGGGTGCACCTGCCC7GTGGGTGGGGGTCAGAGGGCAGGGAACCCTCGGGA 
AGGTCCCCCAGGG7CAAGG77GGGCC7AAGCTCCGGTGACCTCTGGGAAGTC7GGGGCTG 
GGTTTTGT7CCCAGAGGAGAGAGGGCCACTAGCCTCAGAGGGGCTGTGGCACGG7GGGAA 
GGCCCCAGGTGACCCCAGAGCG7GCGAAGCAAGCCCCCTTGACTGCAAAGC 
GCAAAGGGCAGAGGTGGGGTGGGAGCCTCGACCCCCCGAGCCCAGG7ACACAGGGGGAAG 
GGCGAGGGATCCGGCAGGGGCCACACCCGCCACCCCAGGCAGCCCACAAAGCCTTTGGGC 
CCGGAGCCCCAGA7GGGCCCAGCCCAGC7C7GGGAACAG7C77CCCAGAAT7CCCCAGCT 
C7GGG7ACCAACAGGGCTGCCCGGCCCCCAGAGCCC7CGG6cGGGAGACCC77CCCCAGG 
GGGATCTCCTAAGTGGCAAGGCC7GTTGGGAGGGGCTGGTGAGAGGCCACTCTGGCGGGA 
AGACCCCCAGCCACCTGGAGCCCCTAGCCACTGCCTGCTGCGGCTCCCTAGGGATCCAGG 
GCCATCAGAGAAGC7CCAGCGACACTG7T7A77TTCAAATGACAC7TTTTAAGAAAAACA 
GCCTCACCCAAA7GC77GGCCCTGAGTC7GGAATG7GCAGACAGACAGC7GCCCCTCCCC 
AGAGCC7GCACGGCCC7CCGGGTGGGGGAGGAGCAGGGGGCACCCC7GGGACCGGGCCGC 
AGGCTGTCAGGGCACGGAACG7G7C7CTGGGCCCTG7CC7CAAT7CCCGG7GCCCAGTGG 
CCCCAACTTCCCAGCAGACCCAGCAGGCCCCCAGCTTGTCTTGGCCTGGCCGCTGGTCCT 
G7CACCCCAGGCC7GGAG7TCTGGAAGA7TCTGCTCC7GCTCCCGTGTGCACA7ACCAC7 
CCCCGGGGCAGCCC7GCACT7C7G77CC7GCTGGCCTCCCTGCCTGCATCCG7GAGGCC7 
GCAGCCCGCCTGA7CT7CCAGGTCCTCCTCCGAGCCCCCGCCTCCAGGAAGCCCTCCAGG 
AGAGCTCAGGAGGG7CGGCTCCCTGCGCGCAGC7G7CAGACCCCTGGGCCCACCCCGCCG 
GC7GC7AGGG7CCAGG7TCCCCACAAGCCC7CGGGCAGAGGC7GGGCCGCTGGG7CCCTC 
GGAGACAACTGGCTCCGAGGCC77GCCC7AGACGGG777CCGGGAGCCCGTCCCCAGCGG 
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CACCCACTGAGTTTTGAACACTTGGCGCCACCCCCACACCCCAGGCGGTGGCCAGGAGGC 
CTCCTGGGCAGCAGACAGTCCGTGAGGTGGCCCTGGGGTGGCTCCTGACCTGGGCGCTGG 
CCCAGCCCTGGGCACAGCTTTCCAGATCTTGCCTGCCGCTTCCTCCAGGCTGCCTCGGCC 
CCTCCCGCCTGGGGGTGCCCAGCTTTTCCTGGAGGATGCCCACCCTTGCCCATGGTCAGG 
GAGGGGCTGAGAAACCCCACCTCCTGCCTCTGCCCGGCCTATGCCAGGGGAACCAGGTTC 
CCTCCCGCAGGAGGGGACCGAGTCCCTGACAGCCCACTGCAGAGGGGAGGAGGTGCCTGG 
CTCTGCCCCCAGCCCCACCAACCCCGTGGCTTCCTGTTTCGCAGCCCACAAAGCACTAAA 
GGCCGCAGGTCCTGGAACATCAAAGACCCGGGAAGTCCATTGTATTGAATTGAGTGTAAA 
TGAGCCTGAGGCCTGTGGCTTGCGTTTCCCACAATTACCGCTGCCCGGGAAGGGCTCCGG 
AACCGACACAGCCCCCAGGGCCCCTTGCCCATGTGGGGAGCCCAGGCTGGCCTGAAGAAG 
CCCCATAAGGTGGACCCCACm'GAGCCCCCACGAGAGTGGGCCAAGGACCAGGTCAGGG 
GCTGCCCAGGCTCTGGGCCTCCTCTGCCTCCCAGGTGGGCTCCCTCGGGGCCCAGCCTGG 
CCTGCAGGACCTTCCCACGCTGAGTTCCCCAGCCTCGTATGAGCGTAGTGGACGGCAGCC 
ATGCCCAGCACTCAGGGGCCTGAGGGACAGAGCGGGAACTCCAGCC'JCCGGGTCCTCGGC 
CCCTAGRATCCTTCTAGGTGGGGAAGCCCAAGGGAGCAGAGGGGTGAACGCAGCTGTGTG 
GGGCCCCAGGCTGCCGAGCAGACCCCTCCTGCTCCACTCCTCGGCCGAGTGGGCGCCGAG 
ATGCCGGGGCAGTGCCATTTCCCAGGCGCCACCGGAGGCTCCCACAGGGAGTGAGGCACG 
AGCTGGGAGGGAGGGCGGGGGGGCTGGGGAGGCAGAGAGCGGAGGCCGGAGGCrGGTGAG 
GAGGCCCGGAGCGGGCCTGGAGTCAATGACCCAGGGAT7ATCGTGCTGGGTCTT-GCAAA 
GTTGGCTGAGCAAACGCCGGAGCCAAGGGTCAGGGAGACGCGACTGGCGGGGCCCCGCGG 
CCCCCTTTCCCCTTTCTGGAAAAAGCCTGTTTCCCAGGTCAAAATCCAGCTCATGATCCG 
CCCCCTTTGGGACTGATGTTCAGAGGCCCAGTCGTCCCAGCACCTCTGTCCACCGCCCCC 
CCCACGCTCCCGGGGCCGCCAACCGCTGTGGGCTGCGAGGTGCGGGCACCTCTCCCTTCG 
AAGCAAAGCCCTGCCCTGCGTGGGCAGCGTGATTTCCTGCTTCTCTGGGGCTGC-ACTTTG 
ACTGGGGTGGGGGGGTGC 

Contig 4 (1592 bp) 

AGCCCCJTCAGCCCCTCCGAGCAGCTGCTGGGCTCAGCGGGCTCGCCCCCCGATGTGCGGC 
CCTCCATAATCAATCATGGAGGGCCGGGCCCGGGGGGGGCGGGCCGACCTGTCAGCCAGC 
TCCAAGGGCAGGGACAGCTCCTGTTCCGGAGGGTTCCCAGGGGCCAGCCCCACCAGACAG 
CGGCCTCGGCCCCCCTTCCCCGAGGGGCACCCCCACGGAGGGCCCAGACCGGAGGGACTC 
GGGGCCCAGAGGCCAGGGCAAGAGTGAAGGCAGCGCCGGTGGGAGCGGGGGTCAGCGGGG 
TCCAGGCTTCAGTTCGCAAGGAGCCCCATGCCCTGAGCCCGCACTGAGCCCTGTGCAGCC 
TCTGGGTGCCGCCGAGGCCCGCCACCCCGCCCCCCACCAGCCTGGGGTCGAAGGAGGGAP 
GGGGTGGCCTGACGGATGGTAACAGCTSCTCCCCCCACCTCGCCGGCGTGGACAGGGCTC 
GCTTCTCCTGCCCGAGCCCCCGGCTGCCCCATCCGTCACGGCCirACCCAGGACTGTGCGT 
CCAGCCTCCCTCCCTCCTAATCCCCCCGCATTTTCCGAATTCTCGGGCCACTGCTGCTTr 
CTCCTCAAATTCCTGGCCCCCCTCGCCCCATCCCCGCCATGGGAAAGGGCCGCGATGCrA 
GGACACTTGCTCGTCTCGGCCGGGCGGCGGGAGGAGCAGCTGGCTGGGCCCGGCAGCTGT 
GAGGTGCGGGGCTCCCAGGGAGAAGGGCCCAGATTAGGGGGCGTCATGGGAAAGCTGGGA 
GGGAACGCTACCCAGAGCCCCTCCTCCCGCAGCCTGTGCTGCTCCCTCTCCGCATTTCTG 
GCCTCTGAGTGCTCCCTGGAGGGAAGGGACCACTGTGTCCTGCCGGCCTCTGGCTCTGCC 
AGGAATGTCCATCTGTCCGGGCCGGGTTACCTGGCTCAGAGCGTGGGTACCAGCTCATCC 
AGCCCTGAGGCCTGCTCTCGGGAACAGTGGATGGGCCAGGCGCCCCCGTCACACCCCGCA 
GCTGGGCTCCACAGACGGGCCCGGGATGGCCACGGAGGTGGGGG<;CGGCCCCAGGGCGAG 
GCTCCCTCCTGGAAGGGCTAGAGTGTGGGCTGCGCGGAGAGGGAGGCCGGACGGCCAGGC 
CAGGTGCAGCCCGGCGCAGGTGCTGGTGGGGGCTGTCACCCACGTGTGCAGCTCAAGGGT 
CCAGGAGCCCCAGGGACAGAGCCTCAGGGACAGACCCTCAGAGCCACAGCAGGAAGCCTG 
GTGGCAGTAGCTGGCGGGGCCGTGGGGTGCTCGGCCCTGCAGACAGAGGCAGAGGCAGGr 
TCCCTGCTGATGACAGGGGCTTTCTCTGTCCCCTGGGGGGCGGAGGGGGCCCGACCATGG 
ACCCCGGCCCTCCTCTCGCACGATTCCCAGGCCAGCCTGGTCTCAGGCAGTCCAAGGT7G 
CACAATGGTCTCCATCCTCCAGAGTTGCAGAGCCAGCACTCTCCCACTGGACGGCGGCCC 
GGGGTGGGCTGCACCGCCGCTCAGGGCTCAGGGCCGCGGCCGGCCAGCCCNCCGCAGGCC 
TTGACCCTGTCTCTTATACACATCTCAACCCTG 

Contig 5 (831 bp) 

TGAGATGTGTATAAGAGACAGGCCTTGACCCTGGGCCTGGCTCAGCTGCGCGCCCTCCTC 

CTTGCAGCTCCGCCTCGACCCCATCCATCAGCCATTTTCCTACCCTTCCTGTAATAAAAA 

ACCCGAAGCCGCGTGGCCCCGTGTCCGCTGGGGTGACTGCGGCCTGCCTGCTGCTGGCTC 

CCACCTGGGCCCGGCCCCCTGAAAACACACACCCGGCGATGGCTTGCCCGGGGCCCTGGT 
GGAGGGGCGGGGGGCCTr^rCTfimrTTf:TrTmniiTTTTri-rTrr-^ji^j,-tin^^r.«^»/, 
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ACTCAGCATTTCCCAGGGCACCTGCTGATGGTGCCCAGACCCCGGGGGCCTTCCCGCCGG 
GCGCGGCCCCACGTCGCCCCTCCAGTGGCCACAGCGGGCCTGGGCCAAGGCTGGGAGTTC 
TGCACGGGCCTGGGGGAGGAAGGCGGGGGAGAGGGGACAGTCTCCTGGCGGGGAGGAGGG 
TGGGGGCAGCAGGTGGGGAGTTCCCACAGCCGGGGCAGCGGGACGCCGCTTGGCTGCCCT 
GGGTCTCAGCCGGGGACAGTGCCCACCAGGAGAGAGACGGCAGACAGTACAGCCCACCCG 
TTTTATATCCTCTCAGGCGGTCTGTGCTTTATTGGGGTAAATATGCAGGACATAGAAACT 
CTGCCACTGGACCCCTTGGCCGGGGGACACAGCAGCGGCATTGCATGCTTTCTGGGTGCA 
GCGCAGCCAGCACCACCGGCCAGAGCACCCCATCTTCCCGATCAACCGGAC 



Contig 6 (4634 bp) 

CTCTGGGCTAGCACCGTGGGGGCTTTGCCAGAGTGGAACTGAACTGGGTCCACCCCGGAG 
CCGAGAGGGCGG'rGAATGGGAGGCAGAGCCCATCCTGGGAATGGACCAGAAGAAAGGGAG 
CGGGGGTGGGGGAAGGGGCATCAGATCCTGGTCCTTCCTTGTCGCCTGCGGTCCCTCTGC 
CACCACTCCCCGAAGCTGATCTGGACCACACGCGTC3TTAAAGCCGCCATCGAGGCCCCA 
CTTC7CACAGACGGAAGGGGGCAGAGTGCCTTCCTCACCGGCCTCGCCCTGGGAAGGCCC 
CTCCCTGCAGCCCAGGAAGCCAGCAGCAGGTGACAGAGCCAGGGGCCCAGGGCCCCAGGG 
ACGGGCTCGCGCGCCCGAGCCGGGGG7CCCTTGGCGTCCCCATGGTCTCGTCC7GGAGCC 
CTCC7GGGTGACCACAGGAATG7GCAAGGCGGCAGCCGGGTGGCGGGCGGGAGGCGGG7G 
GGAGGCGGGCGGGGTGGCCTCTTCACGGGGGGGCCTGAGAGATGGGCGCCCGTCCGGCCC 
TGGCGTCATCGTCTCCGCGTCTCTACCCACTGAGCAAAGACACACGAAATGAAGCTCGAA 
CGAGCACAGCCAAAGAACGGCCG7TTCTGTCCTTTCTTCT7AATCCC7TTGGCT7AGGG7 
TTCCCGGCCTGGACAGCCTGCCCAAGGGCACATGGGCATCCGTCCGGGGACATTCAGCCA 
GTGACCAATCCCAGGCCAGGCAGGCTGTGCCCTGCGTCGTGGGCCATTTCCGAGCCGGCC 
AGAGATGGAGCAGCCACTGCGGGTCCCCGAGTCTCGGTGAGACAGTCAAGGATGGACCTT 
GGATGGAGACCGGCGTGCGGCCATGTCCGTGGGTGAAGGAGGGGTGCAGGCCGTGCTGGG 
GGACATCGTrGCTGTCCCC7CGGCCAAACCA7GA.AAAGCAGCCCTCTCCCCCAACCCCCA 
GCACCAACCCGGAGAGCACCCTCGGCCGGAGCCCAGCACGGCCACCGTCACGTCTCGGTC 
GTCCAGCTTGGGACAGGTCAGTTCCCAGATGTCCAGGCTGGAGCTGGTGCTTGAAGATCC 
TAGGGGTCCAGCCCAGCACAGGAGGGCCAGGTGAGAGCCCCCTGTGGTTCTAAGGATGCA 
ACCAGGGGCCGGCGGGGTGCCTGCCCTAGAGGGGGTAACTCGGCCCCCTGGGGACCAGTC 
ACCCCAGGAGGTCCCCAGAGCCCAGCTCGGAGGGCCACAGGTGCCCAGAGTCCCAGGTGG 
GGAAGGCTGCCGCTCCTGCCAGCCCCCGAGCCGGGCCCCTGGCGCCCGCGTCCAGCCGCG 
ACCCCGGGGAGATATTCACCCGCTGCCCCCGTGAATCAGGAGGCCCCGAGCCCATGTTTT 
CAGTCCTT7TCCTCCCATCCCACCCCCCCAGGAGAAGAGGTGCTGAACTGGGTCCCCTGG 
AGGCTCCTGAGGCCCAGAACAGTGCCCTCTGAGCAGACGGGCAGTCTCAGACCAGCTCAC 
GCTGGACAAGTCAGCTCCTGCCTGCCGCCTGATGGGCCCTTGGGAGAAGCAGACATGGTG 
AGGAAAAGGCCGGTGTGCCCTTCACCCTAATTCCCCAGCCCCAAGTCCGACTGGGTTGCC 
AGCTTCAACCTAAGCAAATAATTCGTGCCCTCTAAACAAACGCGCGGGAATCCCACCTGC 
CCTTCCCCCGCCCGCCCCCGC 

ACGCCTCGCCTTGAGCTCCAAAAGCACTTGAGGGGGCTTTCTCXAGACACCCTCCAACCC 
CGACCCCATGAAGAAGGGGTGATGGGGGTGTTACCCCAACAAGCAAGAGAACGAAGCCCA 
GAGAGGAGTTGGCGTGGACAGCAGGGGTCAGGCCCCTTTGCCCCGAGGGCAGGGCTGGTG 
GCACCTGGGTCAGGCGGCAGGCCCTGGAAAAGCACCGGAAATCAGCACACCTGGGTCTCT 
AGAAGGTTCTTCCAGAGCTCTGGGGGCTGAGTGATTTCAACACTCCTGGGCCGGGCAGGG 
CTTCTTCT7GGCCCCGAGGGACAAGGTCCCCTTCGTCCGGGGGGTACGGCCCCTGGACCC 
CTGTCCCrXGCACCCCACCCTCCGCCTGGTGAGGGCCGCGGCCAGCTCTGGACACAGATC 
CCTCAGAGCCCCTTCTCCCTCCCTGCTCCCTCGTCTTCCCAAGATGCCGCGGCCTCCAGG 
TGGGGCAGCCAGGCGGCAGAATGTGGTCCAGGCCTCTCGGCCCCACCCACACCCCCCTGC 
TCTGCCCTGACAGCCTCCAAGACGCAGGCACGTCGCTGCGTTCTGCGTCCTGTC^CCTCA 
TGGCACAAAACGGTGCCCCCCTAGCTTGCCCCAGAGAAGGGAGATCGTGGTCCCCGGACG 
GACCCTGCTCTGCCTGTCCTCCCGCCCGGCCTTCAGGGCCTCTCCCCAAGGGTGGCCGCG 
AGGAGGCCCTCGCCTCCGGCCACGGGGGCTCCATCCTCCCGAGCCCGACAGGCCTCCGCC 
TGGTGGTCCGACCTCTTCGGCAAGGCCCCGCCCATCCTCCTCGCCCTCCCCCAAACCCTG 
CCTCTTTCCCCAGCGCCCTTGTCCCCACGGAAGACCCTCCACCCGTGCCATTACACGCTC 
TCGCCCCACCC7CCCAGCCACCCCCGCTTCCCCATCCTCCTGGAAGCTCCCACT7CCTTC 
CCGTCTCCCAGGGCAGCAGAGGGTCAGCAGCTCAGGGGTCCTGGGGCCGTGGAGATGGCC 
TGCCCGGGGGTCTCGCTGACCGCCTCCTACGGAAGCTGTGCCCGGGGGTGGGGGTGTCTC 
TGCCCGAACGGCTGGAGGACGAGCCACATCCCAGGGCAGCCGGAACCTGCGTCCTGGTCT 
GAGACGGAGAGGCTGGGTGCAGGTGGCTGAGGGGCCTGCACACAGCTTGGCCTGGGGTCC 
CCTAGGTGACAACACTGGCTGAACACTCATTGCTGCTCCCCTTCCAGGGTGACCCTGGGG 
TCCCCGTGTGGCCCTCAGGGCACACGGGGGCCCCACCAGGCCTCACAGAACCCCAGTGGG 
ACTGCACCCAGGGGCCACAGAAGTGCGGGGGCACTGGGGGTCCAGAAACAACCCCACAAC 
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CAGGCCAAGGTGGCCAAGGCC7TACTCGAGCGGGGCTGCCCGTCCCAAGAGACTCTSGCC 
AGTCGTCCGGATCCAGCTTCCCGGGGCCGGGCCGCCCGCTGGGCTCCAGGCGGTi'CTGGG 
GGGCCCTCCCCCGGGGGTTCGCCCTCCGCTCTCAGCAGCAGGAAGAGGAGCGCGGCCAGC 
GGATGGGGAGAAGAGGGCGCCCTGGCCATCTTGCTCCCCCTGGGACTTGAGGAGGGTCTC 
GGGCCGGGCAGGCGGGACCGGGAGCCACAGAGACCCTGGAGGAGGCAGCATGGCGGGGAG 
GTGACCGGGGAAGAGGGCCGTGTCCCAGGCTCACAGCCCGGCCTGGCCGCCCGGCCCTCG 
GGAGGCGTGCCGCTGACCGCCTGGCCGGGAGGTTTGCTGCGTGTGGGGTTTGCAGAAAGT 
GCTGAGCTGCTGAGCCCACAGGCCAGGCTCAGAGGGGACAGGAAGGAGGTTGCTGCCCAG 
CCTCGGGCACTGCTGACCCATCTCCCGTTTCCAGGGCACCAGAGCCACCTAATCTGCCGG 
CTCTGTGCCCAGGGACAGGCTTGCCTGATCTCTCAAGGCCGGGCGCTCCGrCTTCCCTGG 
GAGAGGGTTAAACATCCAGCCCCAGCCAGCATCTCGGGCAGCTTCCTGGCT^CCCCCGCT 
CGTGCCTCCTCTGAGACCCTGGTCGGCACACCTTTCCCTTGAGAGCAGGAGGAGG^GGAA 
AGCGGATGGAACCAGTGACCCTGCAGCCCCTGAGGGCACCTTCCCACGTGCCCCCGCCCG 
CCCCGCGTCCTCCGCCCCCAGTTCTCACGGCCCCAGTCCTGATGGAGGGAGGGCGArcTC 
CGGGCTCCCTGGCTCCCCCCGGC7CCGGAAGACAGGGCCGCTCGGCTGGGGCTGCAGGGA 
GGGGCCCGAGACGCAGGAGAGCAGCCCGGAGGCAAACCCCGCGGGTCTTCCAGAAGGAGG 
CCTGGCAGGGGGAGGGGGGTGCCACCACTGCTGTCCCTCTCGTGCCACAGTGGAGGGTG7 
GGGTGGGCAGTGCCGGGGTGGGAAGTGCAGAAAGACCCTGGACCGTGGGGCTGGGCCGCC 
ACGGGGGAGCGGGGTCTGTCAGGGACCCTGGGGGAGGGAGGCGAAGGGCTGGCCCAGAGG 
CCGGATCACTTCCAGATTTGCTGTGGGACCAAGGGCCGGACCTCCGGGTGACTTCTTTTG 
TGTGCTGGCCACAGGGGGGCCCCGGCGAGC'I'CACACGGAAGGGGGCTTCGGAC^TGGCCT 
AACAAGCCCACTCCCGAGGAAGATGCAAGGGGAGCCAGACGGAAGGGCCGAAGGGG^CGA 
TCGGGGGACACCGCGGCAGGGCCGGGGCAGAGAAGGGAGGCAGAGGGCAGAGAPGGG^CC 
CAGAGGGCAGAGAACGGAGGCAGAGGGGCCACATGCTTGGAGGGCCAGGGAGGAGCGGGA 
ACGGCGTCCGGCGTCCAGCGGCGAATCAGGCCCGTCAGGCGGAGGGTGCGTGGACCTGCr 
TGGCCTTCACGAGCACAGTCAGCAGGCTGTCTCTTATACACATGTCAACCAT^AT 



Contig 7 (4B2 bp) 

AGCAATGGGGCCGTGACCTAAGGAGGCAGGCCCAGGTCAGTCCGGTGACCTCTCGTGGCC 
CCGATGTTTGGAAATCCCGAAATCAAAATGACCCATCCGACAAGCTTGCATGCCTGCAGG 
TCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATTCGCCCTATAGTGAGTCGT^TTAC 
AATTCACTGGCCGTCGTTTTAC.V\CGTCG7GACTGGGAAAACCCTGGCGTTACCCAACTT 
AATCGCCTTGCAGCACATCCCCeTTTCGCCAGCTGGCGTAATACCGAAGAGGCCCGCACC 

gatcgcccttcccaacagttgc:gcagcctgaatggggaatggcgcctgatgcggt^tttt 

CTCCTTACCCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGC 
TCTGATGCCGCATAGTTAAGCC^GCCCCGACACCCGCCAACACCCGCTGACGCG AACCC" 
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Human clone af 087017 .ero_huiol : H19 gene + flanking sequences 
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IDENTIFIED POLYMORPHISMS: 



POLYMORPHISMS TYROSINE HYDROXYLASE GENE - CONTIG C3 (f 



1 


GGATCCAGCC (A :T) GCAGCC 


1081 


bp 


2 


ACAACCCCC ( - : C) TCCCACAG 


1149 


bp 


3 


TGCGGAGGGG (A : G ) GACCTG 


1186 


bp 


4 


AGGT ( CAAGGCCAGGT : - ) CGAGG 


1210 


bp 


POLYMORPHISMS INSULIN - IGF 2 - CONTIG C4 f.figii-r** 


6) 




5 


CCC (C ; A) CCCC (A : C) CGCCGC 


438 


bp 


6 


CCC (C : A) CCCC (A:C) CGCCGC 


443 


bp 


7 


CGCCGCAGCA (G : A) GCCG 


455 


bp 


8 


GCTTATGG { G : A) GCCGGG 


503 


bp 


9 


CACGGC (T : C) TC (G : A) GAGCA 


525 


bp 


10 


CACGGC (T : C) TC (G: A) GAGCA 


528 


bp 


11 


GTCTGC ( A: G) GGCAGGTG 


571 


bp 


12 


CAAGCCCGG (G : T) CGGTT 


636 


bp 


13 


ACCTC (A : G) AGGCCCCCA 


710 


bp 


14 


GC ( C : T ) GGGCCCAGCCGC 


867 


bp 


15 


ACCAGCTG (C : T) GTTCCC 


903 


bp 


16 


GGC ( C : G) CTCTGGGCGCC 


1148 


bp 


17 


GGGGG ( C : T ) GTCCCGGGA 


1305 


bp 
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18 GCGGT ( C : T ) GGGGGAGTT 1320 bp 

19 CGCCC{C:T)GGTCCCGCT 1400 bp 

20 TCCC(G:A)TCTGCCGGCC 1519 bp 

21 GA(T:A)GCCCCATCCCCC 154 7 bp 

22 GG ( C : T ) GGCTGCTGCGGC 1607 bp 

23 TGGCTGC (G : A) GTCTGGG 222 2 bp 

POLYMORPH! SMES IN CODING REGION - CONTIG C10 (figure 6) 

24 GCGCA (G : T ) TGATTGGCA 341 bp 

25 CGCCCCCCCCC(-:C) (G:C)GG 2247 bp • 

26 CGCCCCCCCCCt :C) (G:C)GG 224 8 bp 

27 GCAGCCGGCTC ( C : T ) TGG 22 57 bp 
2 8 GTTGTTG ( C : T) TCTGGGA 2 413 bp 



MICROSATELLITES 

29 PIGQTL1: (AT) 11 112 to 133 bp Contig 57 

30 PIGQTL2 : (GT) 8 gcacgcgtgtgcgtgtgtac(GT) 17 1074 to 1144 bp Contig 
95 

31 PIGQTL3: (CA) i9 223 to 260 bp Contig 105 
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